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The Right Honourable 
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Right Honourable, 


' Implore Your Honoxrs Pardon, in begging Your 
Patronage 10 theſe following Trifles ;, Firft, ac- 
quitting my ſelf of that common Vice calted Fla- 
. ery, obſerving that Dedications of this Nature 
| are too often accompanied with; which (when it is 
#liſtovered) doth very much Sully and Defame them 
in the Fudgment of Wiſe Men ,, whoſe Eſtimate of things 
is certainly moit Valuable. 1 know it hath been my In- 
felicity nor to be known ro Tour Hononr, but how obſcure- 
ly ſoever 1 have lived, 1 have not converſed altogether with. 
Obſcurity ;, neither is there A thing thas ſo mean a Per- 
© ſon «sI, can either Speak. or Write, ſhould any ways draw - 
- Your Lordſhips Eye upon me, or what I ave here done x 
| but being aſſuredly ſatisfied of Your Admirable and As." 
- quired Parts, by ſuch TY Learned Perſons of 7: 
". . my Acquajyigiice, a hath had the happineſs to can_ . 
| 42 | Piw | 


* 


. The Epiſtle Dedicatory. 
with Your Lordſhip in moſt of the Liberal Arts and 
Sciences ; frem thence have 1 taken my meaſures to in. 
form my ſelf of the Generoſuy of Tour Temper, and 
Invincable Love to Tour Connirey, which Excellencies 
(like a Star of the firit Magnitude) ſhine mo#t in ſach 
Honourable Perſons, and was it not that I hepe by COM 
mitting theſe my ſlender Labours to ſo Honourable a Þ a- 
tronage, I -cauld not think, any Worth or Excellency in 
them could'tempt me to the Publication, neither can I mo- 
acſily | nw that any thing of mine ſhould find acceptance 
in ſo Learned and Nritical an Age ; however, from me 


ro the Fudicions it was intended, whoſe Cenſnure 1 dare a- 


bide, Nun quam enim doCtorum hominum caſtiga- 
tiones moleſte tuli, ſed in hac imprimis tractatione 
veritatis, etiam imploro. But there s difficulty in the 


Produftion of Books, as well as other things. 
I need not tell Your Lordſhip, what AY Arith- 


|  matick and Geometry produceth, being rightly under - 


ffood and aptly applied : the Uſe of both which TI have 
here applied in Planometry and Stercomitry, and from 
thence framed Tables for the more Eaſe and Expedition 
m AMenſuration, with ſo much Horologtgraphy, 4s / 
thought meFt convenient ;,in which, I have endeavoured to 
beha ve my ſelf with the greateftCare and Circumjpettion, 
left this my preſent Addreſs, which 1 chiefly deſign as a 
Teftimony of my Gratitude, ſhould be $bi3. wreck'd and 
(71 a manner) loft upon that dang rou: Rock, of Adnla- 


. tion, which bath (tn a great meaſurc_ been the Fate of 


Aens Works, "Epiſtles ad Orations, that for 
vhe Elegancy of their Compoſure, and other Excellencies, 
bave been far more Worthy of Efteem, than any thing of 
mine-can poſſible be imagined to be, but I can truly cam- 
ply with Origen. Gratias ago Deo, quod ignoranti- 
gin meam non ignorio. Ar / ſeckno Praiſe, ſo 1 fear 


0 Reproach,, eſpecially if Tour Honour fnall atiow it Your 


Parronage. 


[he D f $ Dedicatry. 
Patronage, which indeed it very much wants, \ For, Hoc 
eſt erroris proprium ut, quod cinque diſplicet, id 
aliis quoque opertere exiſtimet diſplicere. What / 
have here perſormed, I freely leave to be determined by 
Tour Henonrs clear diſcerning Judgment, and of other 


great Maſters of Art, Learning, and Reaſon. And if 
You particularly, Right Honourable, do pleaſe to allow 


it a place upon the meaneſt Shelf in Tour Study, and to 
3 caſt Tour Eye uper it when Tour Freedom from move 
{ Weighty and V alluable Employments juall ſeem to invite 


You to it, and if Towr Honour ſhall proteft it by Your 


{ Patronage, from the Aſperſions of Malevolent and leſs 
1 deſcerning part of Man-kind. All which Tour uſual 


Candor and Yjenerofity, do readily incline me to hope for ; 
1 ſhall then obtain moſt of the Chief Ends which 1 
propomaded to my *ſelf in Compoſing and Compiling 'it ; 


J awd moreover, I ſhall thereby be incouraged to makg 4. 


further Progreſs in this kind of Stuply. 

or all che Bleſſings of Heaven and Earth, which 
according to the Rules of Piety and Prudence, Tour 
Honour can either Wiſh or Pray for, be in a Plentiful 


J manyer poured down, by the God of all Goodneſs upon 
{ Yau and Yours, This (Right Honourable} is the fre- 
GORE «nd hearty Prayer of your 


&oraſhips moſt Faithful, 
Humble, and Obliged 


Segvant, 


D 
JOHN WING. 
THE | 
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| PREFACE 


TO THE 
RE ER: 
dl * 
Courtzous Rcadzr, 


Fore thou venturef®t non this Work, as 10 
paſs Fudement, firſt diligenily peruſe me, and 
gently put back, thoſe two Aaverſaries, Town 
Igno;ance, and Old Cuitom , then maye 
thaw (without SpeCtacles) deſcern both the Pleaſure and 
Profit couched in theſe few leaves, let not Prejudice ſtop 
rhe way, that others has more compendiouſly performed 
this taih; let me tell thee, I do Appeal to the Learzed 
an theſg Sciences, and though I am ſenſible of many that 
bath dowe very well im Arithmatick, Geometry, Pla- 
nom-try, $tcreometry, and Horologigraphy ; ei- 
ther of which, would fill a Folufhe much larger than 
what I have bere performed in them all, in nhich 1 
have not ofiiy uſed all the Brevity 4 could imazimably do, 
but gue mae each particelar Plain and Per ſpicuons to! 
mean 


Ta the Reader. 

mean Underſt andings, eſpecially in Planomgtry, an 
7 Stercomitry, heving CO Tables for abat purpoſe, 
| if never extant, avcording to the preceding Rules delivered 
J before the Tables, both in Natural and drtificial Arith- 
matick, which # applicable to all mazner of Build:rg, 46 
® Maſon-work, Carpenders, Joyners, Glaſicrs, Fain- 
"* #| ters, Tylers, Sleaters, Plaiſterers, &c. There bemg 
« Examples in both Natural and Artificial Arithmatick, 
I ' þ te perform what s by any of the forementioned Trades 
required ;, and to ſuch as do not underftand Arithmatick 
5 in either kjnd, there is T abes 10 perjorm the ſame by 
4 bare inſpeftion. As to mhat I have cope in Dialing, [ 
all give this exa& account ;, firſt, as 10 the Tuſtruqnent ; 
$ for raking Declinations, it 15 very caſie, plain, and per- © 

® 7 ſpicuous; and amongſt the wariciies of ways for taking 

Declinations, it is moſt eaſie.and exatt. Secondly, for 
the Horizontal, South, ard that declining Dial of 20 
gr. Declination, they are Calculated and Projetted by the 
Rules taught in ſeveral Authors; but as for the Eaft * 
4s 10 |} andWeſt Dials, and of the far Dechner, which 1s $1 © 
and Y gr. from the South: I was forced {ſticking to my me- 
0471 thod of Calculation) to find ou; another way than has 
aye been raught by avy ; by which the Artift by Sligers Ob- 
and \ ſervation, may fill a Plain of ary bigneſs, of which I 
ffrop } have beard great complaint among Artiſts, and that 
med | there was no way ſufficient to perſ61m this with that due 
rucd exatineſs ws was required ;, and to fill a Plain of any 
biggeſs, far where tha. Declination is almoſk 90 Depvees 

Pla- & (being near the Eaſt or Weft Voint) the Center is ſo far .* 
el- of, that toCalculate and Projett from a Cynter, accoere”: 
ing to thoſe Rules, would never anſwer their expetlatia 
<< I'S on. The way which I have done it by, 1s by the Canmon 
ly do, fl of Sogns, Tangets or Logarithps, without baving- 
awy reſpett rs the Center; in which way may be found much 
caſe and exattneſs, 'ris Multum in parvo, which when || 


* 


 - 
 - 


cn 


YL 


To the Reader. | 
fr 5s peruſed, perhaps I may gain a favourable Cenſure, 
if A with Marſhal) Earpere vel noli noſtra, vel ege 
Ena. Facilius eſt reprehendere quam Imitzri, ad 
Jome can reprove withmer Authority, who will not admit 
| Proofs with Anthority ;, my weakneſs none better than my 
felF are acquainted with, but herein holding to Truth, 
my Cauſe 15 the fironger. Eloquent words may pleaſe 
the Ear, but ſufficient matter perſuades the Heart ;, 1 
am- ſure ſuch as never Studied > good, will Study to 
& faxlt bere, but leaving it to the more Conſiderable, 
1 ſhall forbear to inſift furtber by way of Preface, leſt 
1 make the Head too big for the Body, thus wiſhing you 
a much Profit by wv. Tay As "7 ſelf Pains in Wri- 
ring. I remain a Lqver of all the Legitimate Sons of | 
. Urania. q 


From thy Houſe at | 
' Pickworth in the ; 
County of Rut- ; 


land, 1689. 


JOHN WING. 
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et; 1 

dy to CHAT 3 

yy” * This Firſt Book, containing Arithmetick ; and firs? 

» | 

1g you | of Numeration. 

Wri- j 

ns of i Umeration is to give an account of any 
Number propounded, according to their 


names and places; a Number 1s ſaid to 
have ſo many places as there are Figures 
* inthe Number, and if a Cypher be placed betwixt 
3 any two Figures, it addeth to the left hand Figure, 
4 or Figures, according to their places. The nine 
# Charatters of the Figures, are theſe, viz. x one, 
72 two, 3 three, 4 four, 5 five, 6 ſix, 7 ſeven, 
*$ eight, 9 nine, o cypher. 
When a Number propounded or given to be num- 
; bred, you muſt know the number of the Figures,and 
; the order of places is from che right hand to the 
3lefrt. So ſuppoſe 742 were a number given, the 
SFignre 2 ſtands in the firſt place, 4 in the ſecond, 
27 in the third, if this number 2590 were given, 
the o ſtands in the firſt place, g in the ſecond, Fo 
2 che third, 2 in the fourth ; now, for the true pro- 
gnouncing of any number given, the firſt” Figure of 
any number towards the right hand, is the place of 
nites, the ſecond is the place gf Tens, the third 
he place of Hundreds, the fourth the place of 
B 'Thou- 


AP 


2 Heptarchia Mathematica 
Thouſands, the fifth the place of Tens of Thou- 
ſands, the ſixth the place of Hundreds of Thou- 
ſands, the ſeventh the place of Millions, the eighth 
the place of Tens of Millions, the ninth the place 
of Hundreds of Millions, and ſo on further if ne- 
celity requireth : but in praftice you will hardly 
ever meet with a number that exceeds nine Figures. 
I ſhall inſtance in one Example of nine Figures, 
which let be 253269450, in the reading or pro- 
nouncing this Sum, obſerve, that the thtee Figures 
towards the right hand, ſtand in the place of Hun- 
dreds, the next on the left hand, are in the 
place of Thouſands, the three next in the place of 
Millions; and after this manner you may pronounce 
the aforeſaid number, Two Hundred Fifty Three 
Millions. Two Hundred Sixty Nine Thouſand, Four 
Hundred and Fifty, and any other number that ex- 
ceeds not nine Figures you may give account of, the 
aforeſaid rules being underſtood. 


CHAT KL 
Adaition of whole Numbers. 


7 r— is that by which many numbers are ga- 
thered or added together, that in the end their 
ſum Aggregate, or Total may be found. In addition 
place the numbers given one above another, that is 
Unites above Unites, Tens above Tens, Hundreds 
above Hundreds, and ſo on according to the number *' 
of places given. Let us ſuppoſe theſe two numbers, 
2376 and 512 be given to be added together, ſes + 
them one under another as you ſee in the Margent, 
and draw a line under them as you ſee, then begin | 


with the Unites and ſay, a and 6 makes $ which 
| place | 


OU- 
OU- 


hth 
ace 


ne- 
dly 
res. 
res, 
ro- 
res 
un- 
the 

of 
nce 
ree 
oOUr 
eX- 
the 


F place under 2 and 6 then to the next, 
? being the place of Tens, ſay x and 2376 
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7 makes 8, then to the next place, 512 


+ being the place of Hundreds, and fay -—— 
17 and 3 makes 8, laſtly, bring dowa 2288 


the fourth place 2 io is the work finiſh- 


"ed, whoſe Sum amountcth to 2883 as in the Mar- 


! gent. 

. But let theſe three numbers be given to be added 
together, wiz. 5716, and 6354, and 247, place 
them as before is taught, and if any of the ranks 
amonnt to above ten write down the exceſs, and for 
'the-odd 10 keep r in your mind, ſo 7, 4, and 6, 
makes 17, ſo is the exceis above 10, 7, fol write 
down + andthe 1 that i have inmy 


mind, [ carry to the next rank, fo 1 $716 
and 4 and 5 and x makes 11, (© 6354 
x being the exceſs above 10, 1 write 2.47 


down the x, and for the 10 icarry — 

1 in my mind as before. Then again 12317 

1 and 2 and 3 and 7 makes 13 

ſo 3 bcinz the exceſs above 10 | write down 3 


' and carry; 1 for the 10 as1 ſaid before; fo 1 ant 


6 and 5 makes 12 it being the laſt number,l write 
itdown orderly under the linc, ſo doth the whole 
SUM 2Mmount to 12317. 

Ar.d if any number be given, that the firſt rank ex- 
ce:d 19, 29, 32, 4O, 50, Or any number of tens , 


; write conn the exceſs above the tens, and for ſo ma- 
*ny tcn;s asghere 18 in number above the exceſs,ſoma- 
ny Units carry in your mind to the next rank of 
3 Figures, and ſo may you procced from one”rank to. ' 
4 another till you have compleated your whole work, 
$ which is ſo plain, I ſhall forhear toqpy more of ir. 


B > CHAP. 


Peptarchia Wathematica. 


CHAP. IIL 
Subſtrattion of whole Numbers. 


UbFrattion is, that one number being taken out 
of another, to the end that a remainder or dif- 


ference may be known ; that number the Subſtrattion | 
muſt be made from, is to be greater than your other 7? 


number, and for placing the number in Subftrattion, 


it 1s the ſame as is before taught in Adairion. Let this 1 


number 7563 be given to be ſubſtrated from 9774, 
place one above another as you are before direqed, 
placing your greateſt number uppermoſt, 
otherways your Subſtration cannot. be 9774 
made ; then begin with your Subſtrattion 7563 
and ſay, 3 from 4 and there remains 1 . 
which write under the line in the ſame 2211 
1ank; then to the ſecond rank and ſay, 6 

trom 7 and there remains x which place in the 
fame rank under the line; thefs proceed to the next 
and ſay, 5 from 7 and there remains 2, which 
place under the line as beſore ; then proceed to the 
laſt, ſaying 7 from 9 and there remains 2 which 
ſubſcribe under the fourth rank, and the work 1s 
done: the remainder or difference is found to be 2211. 
Again, Ict be required to ſubſtratt onz number out 


of another ; when the Figures of the under number } 


are greater than the upper number, ir 1s to be ſub- 
{tracted from, in ſucha caſe you muſt borrow 10 
of ths next rank towards the left hand, and addit 


to the Figure above, which makes the Figure more 
by 1o thanitisof it ſelf, and for the 10 that yo! 
borrowed, keep 1 in your mind, which add to tit 
next number given to be ſubſtraſted, and ſubſtrad! 
all out of the numbers aboye till the work be finiſhed} 

Exall. 


., Av.  waj $$ ,., pu wy ay oc ac oo two fc oc 
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Heptarchia Mathematica, 5 
Exam. It is required to ſubſtrat 753, from 
2542, begin then with the place of Quites and ſay, 
3 from 2 which cannot be, wherefore 
borrow 10 of the next rankand addit 2542 
to 2 which makes it 12, then ſay 3 753 
at from 12 and thereremains 9, then for —— 
f- Fthe 10 which I borrowed I carry 178g 
on © an Unite (or one) in my mind, and add 
er Jit to the next Figure, namely 5, then 5 and 1 
n, 7 makes 6, then ſay 6 from 4 that I cannot have, 
is I then muſt I borrow 10 of the next rank as before, 
4, Fand add it to 4 which maketh 14, then take 6 
d, I from 14 and the remainder is 8, then again, r 
J that I have in my mind added to the next Figure 7 
L makes 8, then ſay 3 from 5 which connot be, 
borrow 10 as before and add to 5 which maketh 
15, then ſay 8 from 15 there remains 7, then for 
J the x I have in mind, having no Figure to add it to 
I ſubftra@t it from the next figure 2- and the remain- 
he & der is x thus the work being finiſhed and the remain- 
xt © der, difference, or number ſought, is found to be 
ch 1759. 


is - GRAFT. IF, 
Multiplication of whole Numbers. 


Ulriplication is that which teacheth us by ha- 

ving two numbers given to find a third, of 
the two numbers given in Multiplication, the greater 
ought to be placed uppermoſt, and 'is called the 
Multiplicand, and the number placed under the Mwl- 
tiplicand is called the Adultiplicator, the number pro- 
duced by theſe two, is called the Produtt. 


B 3 Let 


- 
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Let it be required to multiply 324 by 2, the 
ſame ordrr is to be obſerved in placing your number | 
as In Aaaition, which done with 


a line under them, proceed to 324 AAultiplicand 


your Aulriplication and ſay, 2 2 Multipiicator 

Limes 4 makes $ which place | 

under the line in the ſame rank, 648 Prodvtt. 

this done, ſay again, 2 times 2 

makes 4 which place orderly under the line; then 

again, 2 times 3 is 6 which place under the line 

as before, ſo the Produtt of this Multiplication is 

found to be 648, and here you muſt nnderſtand that ' 

if your Aulriplicator had conſiſted of more figures 

than one, you ſhould have worked after the ſame 

manner, placing them orderly under the ſame rank, : 

and ſoon the left hand till the work be finiſhed z3 bur 

if your number given to be multiplied when the Pro- : 

dutt of each paiticular fignre exceeds 10 keep one 

in your mind, or if the exceſs be above 20 write It 

down and keep two in your mind, if above 3o keep 

2 tn your mind, &c, which is to be added in the 1 

next rank. | 
Examy. ].et it be required to multiply 5762 by 2 

45, place them as before, and as in this Example,and J? 

begin with the firſt figure towards the right hand,vsz. * 

ſaying 5 times 2 makes 10, now hecauſe the exceſs 

above 10 is nothing, I writea cypher o under the 

line in the ſame rank, and for 

the 10 keep 1 in your mind; $762 

then ſay again, times 6 makes 45 

39 TOwhich if I add r that I 

kept in my mind, it makes 31, 29%g10 

ſo x being the exceſs above 30, 23048 

I write down x under the linc 

in the ſame rank, and for the3 259290 Proautt. 

r2ns keep 3 in mind, again ſay 


5 times 


Ix" 4, 
w3*. : 


Fa - IS ho 


F hs. 4 , 4a A = 
191} 4417 I9 +* 


d 3 whichl kept in my 

# mind, the —_— 38, ſo 8 being the exceſs above, 
# three tens which I put orderly under the line, an 
4 & keep 3 in mind; then again ſoy 5 times 5 isz5, to 
© which if 1 add the 3 I kept in mind, the num- 
ber is 28, and becauſeit is the laſt I write down the 
whole ſum 28 under the line, fo the ſingle Produtt 

7 ariſing from, is 2880, then begin with the next 
Figure of your Mulriplicator, viz. 4, and proceed 


STC b 7 
5 times 7 is 35, to which I ad 


1 | to multiply as before, ſaying 4 times 2 makes 8, 
v4 } which place under the line and under 4 being the 
. 3 famerank; then again ſay 4 times 6 is 24, fo 4 being 


the exceſs above, 2 tens I put down 4 under the line, 
and keep in mind for the two tens ; again 4 times 7 
is 28 to which add 2 I kept in mind, and it makes 
30, the exceſs being nothing, I write a o cypher un- 
der the line as before, and for the three tens keep 3 in 
mind, then ſay 4 times 5 is 20, towhich add 3 I kept 
in mind, the ſum is 23 it being thelaft of my AMulri- 

lication, I write it down under the line towards the 
eft hand, which Prod is 23048, which two ſums 
added together,produceth the mean ProduF 259290, 
and thus may you multiply by 1, 2, 3, 4, 5» Or 
more Figures as neceſlity requires. 
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4 - CHAP. V. 
| Diviſion of whole Numbers. 


TY" teacheth to find out how many times one 
LF number or ſum is contained in another, or to 
divide any number into as rfany equal parts as ſhall 
be required, | | 
There are three remarkable numbers in Diviſion 
the names are theſe, as Divide, the Diviſor, - 
4 tne - 


” 4 y d Ds 
» 4 yy 


4 2 | SFUIHILAHT 
the Quotient, the: Dividend is that number which is 


WEST 4 7, oy - I ETS. 
# FREE II, i a, 


given to de divided, the Diviſor is the number by 
which the Dividend 1s to be divided; the Quorient is 
the namber that ariſeth from the Divſion, 

Let us now for the firſt Example divide 575 by 4, 
write down your numbers as in the 
Margent,and ask how often you can 576 
have the Diviſor 4 in 5, which is the 
firſt figure of your Dividend, which — (1 Que. 
can be had but once, place 1 behind 1 
the crooked line which is to be the 
Owotient, then multiply the figure placed in the Qu0- 
tient by your Diviſor, and write the Produtt under 
the Dividend, from which it muſt be ſubſtrafted, fo 
multiply 4 by x, or x by 4, which is all one, the 
Produtt is 4 withont any alteration, which ſubſtraCt 
from 5, the remainder is 1, draw a line under your 
Djviſor, and place your remainder x orcerly under 
the line, then tranſcribe the next figure of your Di- 
vidend which is 7, and place your 
Diviſor orderly under it, then ask $576 
how often your Diviſor 4 is coutal- 4 
ned in your new Dividend 17, which —— 
being 4 times, which 4 place behind 17 
1 inthe Quorient, then multiply your 4 (14 
Diviſor 4 by 4 the laſt figure pla- 16 
ced in the Quotient, and the Produtt 
1s 16 which ſubſtraft from 19 the 1 
remainder is 1x, which place under - 
the line as in the Example, then tranſcribe 6 the laſt 
figure of your ,Dividend, ſo have you another new 
Dividend, to which bring downg your Diviſor, and 
ask how often your Diviſor 4 is contained in your 
new Dividend 16, which is 4 times, which 4 place 
in the Quotient, and multiply it by your D:v4/or 4, 


and the Prodt is 16, which ſubſtratt from your 
HS os new 


£ iow | as Q G 4 ky "'# 4 Py * 
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new Dividend 16 and the remainder 

is o, thus the whole work is finiſhed 

s and the Quotient found to be 144, the 
whole ſtands as you may ſee in the 17 

Ly Margent,and this is called ſingle Di" 4 (144 
viſion, becauſe the Diviſor is but one 16 

figure, but when the Divi/ſor conſiſts 


2 ot more figures than one, the work 16 
et. 4 is more difficult than the former, but 4 
3 being well inſtrufted in the former, 16 
$ the following will be more readily ——— 
apprehended. 00 


Let us ſuppoſe this number 5206 3 
to be given to be divided by 232 in placing your 
number you are to obſerye, that if your Divi/or be 
greater than the ſame number of figures of the Di- 
vidend above It, then remove your Divi/or one figure 
forward towards the right hand, and then the work 
will be the ſame with the following ; your numbers 
being placed as before direfted, make a crooked line 
on the right hand of your Dividend to place your 
Quotient in, then proceed to your 
work and ask how often 232 may be $2063 
taken out of 520, or ask how often 232 
2, the firſt figure of your Diviſor 464 (2 
may þe taken out of «5 the firſt figure 
of your Dividend, which in this Ex- 566 
ample is found to be twice, which 2 
place behind the crooked line for the firſt figure in 
your Quotient, then multiply 232 the Dzviſor, by 
the figure placed in the Quotievr, and the Produtt of 
that multiplication will be 464, which place nnder 
the Dijviſor, and draw a line under them, then ſub- 
ſtrat 464 from 520 (the three firſt figures of your 
Dividend) the remainder is 56, which place order- 
ly under the line ; this done, the next figure of your 

| .. Dividend 
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Dividend is to be placed on the right hand 56, fo 
will your number be 566 for a new Dividend, then 
Place down your Divi/or under 566 your new Djvi- 
aend, and work as before, asking 
how often 232 may be taken out of $2063 
566, or rather ſay 23 out of 56,0r 232 
2 outof 5, which in this example 464 
can be taken twice, place 2 in the 

wotsent, then as betore multiply $566 (22 
the Divi/or by the figure laſt placed 232 
in the views, and the Produf# is 464 
464, which ſabſtraft from 566 
(your Dividend) and the remainder 1023 
is 102, then bring down 3 the laſt 
figure of your firſt Dividend to the remainder 102, 
ſo will the number be 1023 for another new Divi- 
dend, then as before place down 
your Diviſor orderly under the new 52063 
Dividend; now becauſe the new Di- 232 
vidend conſiſts of one place more 464 
than is in the Divi/or, it muſt be 
asked how often the firſt figure of $5656 
your Dz#viſor is contained in the 232 
two firſt figures of the new Djvi- 464 (224 331 Þ 
dend 10, which may be had five Y 
times, but becauſe the next figure 1023 
of your Diviſor cannot be taken fo 232 
many times out of the figure above 928 
It,/I muſt take a leſs number which 
tet be 4, which write in the Quots- o95 
et ; then again multiply your Divi- 
for by 4 the laſt figureplaced in the Quotievr, and the 
Produtt is 928, which is to be ſu ed from 1023 


and the remainder is found 95, which is ſo many 
parts of the Diviſor, the whole Operation being fi- 
niſhed, the Quotient ſought is found - 224 3#5, ſee 
the work inthe Margent. Djvi- 


we 
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Diviſion and Multiplication dot always prove one 
another; in Diviſcon multiply the Diviſor by the Quo- 
tient, and add the remainder to the Produ7?, the Sum 
will be the ſame as the Dividend. 
To prove Multiplication, divide your Prodwft by 
your Aulriplicator, and the Quotient produceth the 
Multsplicand. 


«4 
Hp—_— 


THAT 
The Rule of Three dire. 


= Rule of Three, as many call it, the Golden 


Number, for the excellency of it, and is alſo 
(properly)call'd the Rule of Proportion, as by ſome 
examples hereafter ſhall be made plain; for having 
three numbers given that are known, it teacheth to 
find out a number unknown in proportion to them ; 
and this Rule is performed by Multiplication and Dj- - 
viſion; for by TE the ſecond number into the 
third, orthird into the ſecond, which is all one, the 
number thence ariſing divide by the firſt number, fo 
the number arifing from your Diviſion, is the fourth 


number _ ſo if 6 foot 
(0) 
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——— 


5 9 to the fourth number requi- 


oP 


of Board coſt 12 4. what ſhall s f. d. f. 4. 

foot coſt ? In the Rl? of Three 6-12-9-18 

direct, the fourth number that 9 

is ſought,is to have ſuch propor- ——— 

tion to the ſecond, as the third wo3——Proddt. 
hath to the firſt ; in the former 6 Diviſor. 
queſtion, the fourth number is 

to have ſuch proportion to x2.,as 43 

9 hathtos, but in adireft pro- 6{(18-Quoricnr. 
portion we ſay, as6 is to 12, lo 48 


red. 
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red. Intheplacing of your numbers you are toob- 
ſerve to place them as they are py" multi- 
ply the fecond term by the third, 


was required, the work ſtandeth as you ſee in the 
Margent, and this is the Rule of Three ſingle. The 


1rd, viz. 12 byg, and | 
the Produf is 108, which divide by 6 the firſt term, | 
and the .Quorient is 18, the fourth number found as | 


Rule of Three compound, is when any of the num- * 


bers propounded, are of ſeveral denominations, as 
Pounds, Shillings, and Pence; or Days, Hours,and 


Minuits; or Yards, Feet, and Inches; if they be of } 


two or three denominations, they muſt be reduced 
tothe denomination propounded. 


Example, If 5 Yards 8 Foot of Painting coſt $ | 


Shillings, what ſhall 4 Yards coſt ? here the firſt term 
is of two denominations, viz. Yards and Feet, it 
muſt therefore be reduced to the leaſt denomination, 
becauſe they expreſs things of different names, viz. 
Shillings into Pence, and 

Yards into Feet, the firſt 53-96-36-65 
number given is 5 Yards 36 

and 8 Feet, it mult be redu- 
ced into Feet after this man- 
ner, multiply 5 Yards by 9g 288 

becauſe there is 9g ſuperficial 

Foot in x Yard, and add to 3456——Proaut, 
the Produtt the 8 Foot,ſo will 53 ——Diviſor. 
the reduced number be 53;in 318 

like manner muſt you reduce 


4 
k + 


i 


8 Shillings into Pence, b 276 (65 quotient, 


multiplying by 12, becauſe 53 

x2 pence makes one ſhilling, 265 

thus $ multiplied by x2, the 

' Proatt is 96 Pence; ſo muſt I1- Remainder. 
the third term 4 Yards be 

reduced into Feet by multiplying by 9, and ny” 


- 
"5 
«, 
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auFt is 36; theſe 3 numbers being thus reduced to the 
leaſt denominations, the working of it will be the 
$ ſame as the former, and the numbers are to be placed 
# a5 in the former example ; which done,proceed to the 
work, multiplying 96 by 36, being the ſecond and 
third terms, the Produtt is found 34.56, which divide 
by 53 the firſt term, the Quotient is 65 Pence and 
ſomewhat more, but it being leſs than a Farthing, 
we omitted it as uſeleſs. 

The proof of this Rule, is by multiplying the 
fourth term by the firſt, and if the Produtt be equal 
to the Produ# of the ſecond and third term multi- 
plied, the work is right, otherways not, and if there 
happen to be any thing remain after the work is fi- 
niſhed, it is to be added to the Produtt of the firſt and 
fourth terms multiplied, and that ſum will be equal 
with the Produtt of the ſecond and third term, 


em 


CHAT. VIL 


The Extratiion of the Square Root. 

He ExtraCtion of the Square Root is by having a 
number given, by which we find the number 

ſoyght, by multiplying the given number in it ſelf. 
Let it be required to extraCt the Square Root out 
of 1296, to prepare your number for ExtraCtion, 
ſzt over the figure 6 a prick, and upon the third 
next to it another prick thus 1296, and if the number ' 
had conſiſted of more places, it is but placing over 
every third figure aprick or dot, to the end of your 
number, always leaving one figure betwixt two 
Pricks, and as many pricks as there are over the fi- | 
gures, ſo many figures mult be in the 2yoriert; then 
proceed and take out the Root of 12 which is 3, and } 
-Place It in the £»0rjert,then ſubſcribe the Squere of | 
the | 
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the figure placed in rhe Q#orienr under the firſt Square 
of the number given, viz. 9 un- 

der 12, from which itis to be ſfub- 1296 

tracted, and place the. remainder 9 

z3 orderly under the line, then to 

ghe ſaid remainder bring down 96, 6) 396 (3 
ſo theSquare 96 being placed next 

tothe remainder, the Sum will be 395 which we call 
the Keſolvend ;, then double the Root, and place it } 
before a crooked line on the left hand the Reſolvend, | 


which is to bea Diviſor, the double of the Root is i 


&, then muſt the Reſo/vend be a Djvidend all but the 53 
firſt figure towards the right hand, to wit, the place þ 
of Unites : then ask how often 6 your Diviſor, may 
be takenout of 39 the Dividend, which may be had 
6 times, which place in the Quzotzenr, and betwixt 
the Diviſor 6 and the crooked 

line - this done, multiply all 1206 

the number on the lett hand 9 


the Reſolvend, by the figure _ 
laſt placed in the Quotient, ard _ ) ww (36 Root, 


place the Prod«7 orderly under 96 
the Reſolvend, ſo 66 multiplied 
by 6, the Produd is 396,which O00 

ſubſtrat from the Reſolvend, 

the remainder is nothing, and thus is the work f1- 
niſhed, the Root being found juſt 35. It after the 
work is done, any Fraction remain, you may to the 
right hand of the firſt number given, add a conveni- 
ent number of Pairs of Cyphers, then eſteeming it 
one entire number, work according to the former 
Rules, and ſo many points as were placed over the 
whole number, ſo many whole numbers will be in 
the Root ; the reſt towards the right hand will be 
the Numerator of a Decimal FraQion, which will 


conliſt of as many places as there were pricks oo 
c 
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@ w*” 


oo << OA 0 


> Y ma CD wn CY 3 7 k CD © 


* Bu, | 4 as 


- d w_ '. by . 


the Cyphers, which Numerator will be ſo many parts, 


pf 10, 100, 1000, 10000, Cc. which is eaſily dif-, 
pyered thus, if the Nnmerator of the Decimal Fra-. ' 
jon be but one Figure, it is ſo many parts of 10, if .' 
wo Figures, it is ſo many parts of 100, &c. 


> ——_— 


CHAP. VIII. 
The Extrattion of the Cube Roar, 


Py 
D—— 


HE Extraftion of the Cxbe Root, is that by ha- 
ving a number given, and another number is 


| ound, which being 1nultiplied by it ſelf, and then by 


e Produft that ariſeth , produceth the nember re- 
quired. 

Let it be requircd to extraCt the Cube Root out of 
a7576, ſet a point upon the firſt Figure towards the 
1ght hand, that is upon 6, then another prick upon 

e fourth Figure 7, and to theend of the ſum, al- 

ays leaving between every two pricks two Figures, 
and as many pricks as there are ſo made, ſo many 
igures mult be in the Buoricr:, then begin and fin 

e Cube Root of 17, which is 2, for 2 times 2 is 
and 2 times 4 is $ ; If I had taken 3 it had been toq 
much, for z times 3 is9, and 3 times 9 is 27, which 
exceeds the Cube Root 17, there- . 
ore taxe always the next leſler 17576 
aumber, but to our preſent ex- 
mple, draw a crooked line on (2 
he right hand the number pro- 2576 Reſolucnd, 
dounded, and place the Root of 12 | 

7which is 2, then ſubſcribe the 
be of the Root placed in the 
gnorient, which was found 8 nn- 
ver 17, the Cube of the number 


4 


bl 


ir: 
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ivet,the numbers thus plac'd with a line under then? 
ubfratt 8 from t7, and the remainder is 9, whickt 
pF ce orderly under the line ; then to the ſaid remains 
er 9 bring down the next Cbe of the number given; 
which is 575, which makes 9576, which a Reſolve 
next the Koor in the Quotient is to be ſquared, that is 
multiplied, in it ſelf, which makes 4 the Triple where- 
of is 22 whith is to be ſubſcribed under the Reſolvend 
in ſuch manner that the firſt Figure of, the Triple 
Square, to wit, the place of Units is to be placed under, 
the place of Huadreds in the Re/olverd, then triple thi 
Root placed in the Quotient, and place it under t C 
Reſolvend in ſuch manner as the place of Units mt 
tand under the place of Tens in the Reſolvend ; 
the Triple of the Roor 2 is 6, which I place under 9 


q the place of Tens in the Reſolvend, the Triple Squart 


of the Roor ; and the Triple of the Reor thus placed} 
draw a line under them, and add them together 1 
fuch order as they are placed ; the numbers thus ad 
ded is to be a Deviſor, then let the Reſotvend only tl 
firſt Figure towards the Tight hand be a Dividend, (l 
wit, the place of Units) then ask how often the F 
gures of your D;vi/ſor may be taken ont of Fignres 6 
the Dividend, and place the anſwer in the DQzorien 
thus by the Rules of Diviſion 126 the Diviſor may | 
taken out of 957 the Dividend 6 times,' ſo I plac 


F 6 in the Quorierr, and draw a line under the Diviſon; 


and multiply 12 the Triple FR by 6 the Figure 
laſt placed ia the Quorient, then ſubſcribe the Pros 
duft 72 under 12 the Triple Square, then multipy 
the Figure laft placed in the .Qworient, firſt by it fel 
and then by the Triple number before ſubſcribed 
placing this Produ& under the Triple number ; Ok 
multiplied firſt in it ſelf, produceth 35, which mal 
tiply by the Triple number 6, the Prodwtt is 2Þ 

which place under the Triple number, (to wit, -Uny 

nnue 
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under Unites, [Tens under Tens) this +- - 
done; Cube the figure laſt placed in 15536 
the 2 xorzent, and ſubſcribe the Cube $ 
under the Reſolvend in ſuch manner ——- 
that the firſt place of the Cube, zo wir, 9556 
the. place of Unites may ſtand under 12. - 
the place of Unites in the Keſolvend, 6 (26, 
ſo the Cube 6 is 216; which place. oo 
uader the Keſolvendas I ſaid before; 126 
theſe three, viz. 72, 216, 216, thus 72: 
Flaced, -draw aline under them, and 216 
add them together as they are. placed,, 216 
whichSum amounteth to $576. which 
ſubſtra&t from the Reſolvend, the Re= 9579 
mainder is © the whole work being | 
finiſhed, the . Cube Root of 1759599 ooo0 
is found tohe 26. 

If any Frattion remain, annex a convenient nium« 
ber of Ternaries, of Cyphers to the number firſt gi- 
ven, then eſteeming it one entire.number,the work is. 
to be performed. according to the preceding Rules 
and ſo many points as were-placed over the whole 
number. given,fo. many whole numbers will be in the 
Root : the reſt towards the right hand will be a Fra- 
Ctien,as I ſhewed in theExtiaQtion of the Square Root. 


_ _ —_—_ £ F —— 


CHAP, IX 


Numeration of Vulgar. F raftions, 


| A Fraftion or broken nuinber, is part of a whole 
£ A; number or Integer, .as may be thus. expreſſed, 
if you meaſure the. length of any Superſicics that 
Qaains three fourths, or _ quarters of a yard z 
; you 
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you are to expreſs it thus, + hecauie a yard is ſup- 
pod to be divided into four equal parts, alſo a foot 
b-ing divided into 12 equal parts cailed Inches, write 
four Inchesthns, 32, that is four 12-parts of a foot; || © 
'bat if the foot be divided into 1 00 eq 1al parts, the 
Fiattionalart may be thus expelled, 705, thats, 
36 parts of a foot. F | | 
Bnt here-yon are to take notice for the terms of || x 
the Fiations, that which is placed above the line, 
13 ca.led the Numecrator, ard the number under the 
line is called the Denominator, az in the laſt Exam- 
ple, 36 being the Numcator, and 100 the Deno- 
minator. 


as. . & WW 6 
Addition of Valgar Fraftions and mixt Numbers, 


7 the numbers given to be added, are ſingle Fra- 
ions, and have equal Denominators, add all 
Lic Numerators together; ſo is the Sum the Nume- 
rator of a Fraftion; ſo Land 3 being given to be 
added, their ſam will be 4, but when mixt numbers 
are given to be added, and th: Denominators be equal, 
then add the Numerators together as before, and ſo 
much as thz Numerators amount to more than the 
D:nominators, it 13 the fraftional part of the Dc» 
nominator ; ſo when this new Numerator or fratio- 
nal pat is placed over the common Denominator, if 
it exceeds it but once,. one mult be added to the In- 
teger or whole number. 

Let it bz required toadd 274 3 73, their ſum will 
be found 74, for if the Numerators 7 and 9 be ad- fr 
ded, their ſum 13 16, that 4 above the Denominator | £; 
12; thenadd 2 and 3, the whole gumbas _ 
WAIC 
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which makes F, to which ad4 1 the taterger which 
makes 6 Integersa.ad 74 of an Integer. 


l—eem——_—_ 
A 


CHAT. 3s 


Subtration of Vulrar Fratiuns and mixt Numbers, 
V Hen the numbers given are both ſingle fra- 

tions, and the Denomira'tors equal, ſubs 
ſtract the leſſer Nume1ator fron the greater, and the 
remainder 1s the new Numerator, which 1s to be 
placed over the common Denominator ; as 34 and 
17 glyento bc ſubltratted, the difference is 35, but 
if it be required to ſubltract a fraftion from a mixr 
number, and that ſaid fraftion is leſs than the fra- 
Cional. part of the mixt number, ſubſtra&t the leſſer 
from the greater, and the remainder. being annexed 
to the whole part ef the mixt number, gives the 
difference. 

Let + given to be ſubſtraſted from £ the remain- 
der will be found r5 24, as by the following Rules 
will be made plain. 

Multiply 5 by 8, ſo is the Produtt 15 + 
40 anew Numerator, then multiply o F 
4 by 6 and the Produt is 24 ; laſtly, 
multiply 6 by 8, which produces 48 15/65 
for the Produ&,and the common De- - 5 4 
nominator; then ſubſtraft 24 from >C 
49, and the rer12inder is 16 for a Nu- 4 g _- 
merator, which is to be placed over 
the common Denominator 2+, 


Again, if + be ſubſtrated from 12 4 the 1 
remainder will be found to be (by-the afore- 
laid Rules) 12 #4 as by the Operation is ma- 
nifeſt, But if a mixt _ be given to 12 23 

2 
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be ſubſtrafted from a mixt number, as 18 + being 
given to be ſubſtia&ted from 2, 3 the remainder will 
be found 8 2+; the working of it i> the ſame with the 
former, only Subitiaction of the Integers as in whole 
numbcrs. 


——_— 
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CHAP. MII. 


Multivlication of vu'gar Frations and mixt Numbers. 


F the Numbers given that are to be multiplied, be 
both ſingle fiaftions, multiply the Numerators 
together; {ſo is that Produtt a new Numerator ; like- 
wiſe mvItiply the Denominators together, which Pro- 
duct 15 the new Denominator ſought. 

Soif:% and + be given to be multipled, the Pro- 
arct will be found 745, for 5 multiplied by 3 produ- 
ceth 15 for the new /V«zrerator; and 16 mulrtiplicd 
by 7, gives 112 for the new Deneminator; alſo} and 
2 being multiplied as before, the Product wall be 
found *+. But let it be __—_ to multiply mixt 


numbers, as 3244 by 624, firſt mul- : 

tiply the wboie numbers, and place 3343 
the PtoduR&s orderly as is taught in 624 - 
wh le numbers ; then mnltiply the — -- 
fr::_.ions into the whole numbers 648 
croſs ways, viz. 4 of 3241s 162 and- 1944 

+ of 62 1: 15, which placeas you ſee. 162 
Laſtly. add them together and annex its 

the fractional pait 4 to the Produſt, —— —— 
it being the Product of & and, 4,which 202652 


done, the P: oduCt ſought appears to 
be 252654. 

Likewiſe, if -54 and 30 be multiplied together, 
the Pi16duct will be found 965. 


CHAP. 
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CHAP. XII. 


Dividon by valzar Fractions and mixt Numbers, 


7 rh: Nnmhers given be both ſingle fraftions, mnl- 
I tiply the Denominator of the DEviſor by the Nu- 
m<-rator of the [;ividzrd, ſo will the Product be a 
new Numerator ; then multiply the new Numerator 
of th:Diviior by the D:ncmirator of the Dividend, 
{> is th- Prodnt a new D-:nominator, 2nd that new 
fratinn is the Quoticnt fought. $o if 4 were given. 
to be di -id2d by 3, the Quoticnt will be 22 for if 
9 bem 'I|ti-lied by 3,the produtt will be 27 for a new 
Numetator , then multiply $ by 5.the Produtt is 45 
for a new Qerominator; ſois 4 5 32 the Quotient 
ſonght. Bur when the numbers given are mixt num- 
bers 2ad whole nomhers together, they muſt be re- 
diced into improper fraftions, as in the Chapter of 
R diction: C 7 4 will be reduced into the impro- 
per fiaftion *;5 and 42 reduced to 
an imcrop-r frattioa a ſo, 4, them 7 3B) 42} 
m ltiply 42 by a the Produt is, 45 44 (8+ 


for a new Numerator ; then mal (5) 24 (5 kt” 


ply 15 by x, ths Produtt is 15 for 

2 new Denominator, ſo is $* the Quotient ſought, 
which may be reduced to its proper mixt number as 
in the Chapter for that purpoſe. 


CITES — 


CHAP. XIV. 
Numeration of Decimals. 


We 2 ſingl? fraftion hath for its Denomina» 
tor an Unite in the place og the left hand, 
C 3 and 
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and if there he nothing but Cyphers towards the right 
hand, it may be termed a Decimal »f theſe kind that 
follow, viz. 35, 752, r5*5, 55253, it rhe Numerator 
and Denominator both end with Cyphers, it may be 
reduced to leſſer fraftions; as 13% is reduced to 732 
Or 74, the like is to- b2 underſtood of the reſt that 
have Cyphers at the end of both numbers. 


em —_—_ 


CHAP. Lv. 
Addition of Decimals. 


Reat care of placing Decimal frafions to be 
added, is the greatelt work of this part,which 
ts to place every number under its proper Denomi- 
nator, as whole numbers under whole numbers, 
Tenths under Tenths, adding them together as whole 
mmbers, ſeparating the whole numbers from the 
fraction, as in the following Example 


20. 2376 75. 104 $50, 016 
I5. 541 T1. $721 I. OF 
52, 7531 55. 2379 .8 


—_— 


an — _—_ 


_ —— 


88. 5417 133. 3149 51. 835 


C H AP. XVI 
Subſtraction of Decima!'s. 


He ſame order is to be obſerved in placing the 
L numbers for Subſtrattion, as in Addirio #2 
the Subſtraction to be: made as in whole aumberifrh 
book .: , Pp - , _'N . #4 9 L 


. 
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ditinftionof Int-gers from the fraftional parts, bee 
ing, obſerved as in Addition. 

Ir | .962' 76 . 387. 0079 243.271 59 
e | .771 0o5 37 . 6559 $2. 310 . 250 


2 —_— — — 
& = 


it | .191 £73 63 $6. 3509 190-96: 49. 240 


— 


! 


CH AP. XVIL 
HMulti;lication of Decimals, 


by Multiplication of Decimals, whether frations 
© or mixt numbers, they are to be multiplied as 
1 | whole numbers, obſerving ſo many places of frafti- 
- | ors a-arein both the multipliers; ſo many Figures 
» | 1-t> be cut off in the Product towards the right hand 
e | forthe fiational part, and thoſe which are left on 
s | the left hand arc Integers or whole numbers,and if the 
Product do not conſiſt of as many places as there are 
Decima's in both Multipliers ; then prepare ſo ma- 
ny Cyphers as ſhall make that number up, this may 
only happen when the Produtt is a fraction, 


= 20.15721 .67 412.32 
21.3 0132 L 
429 4348573» .0384.4. 21c28. 32. . 


cn — 


he ———_ —_ 


CH AP. XVIII 
Diviſion of Decimals, 
N Decimal Divifion the Dividend muſt ſome tlmes 


. have Cyphers poſtpone® What it may conlit- of 
C =o more 
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moreDecimals than the: Diviſor, : which may be in- 
crealt at plea;ure, and if the Decimals.in the Diviſor 
a0d Quortient-, do not amount to thoſe of the Divi- 


dend ; then prepare as many: Cyphers as: may make 


them equa'. Exawple, Let the Dividend be 172.5, 
and the Diviſor 3.746, then as I ſaid before, poſt- 
P21ie a convenient nymber of Cyphers that may 
Tate way for the Diviſor, and then the work will 
Jtard thas. * - 3-746) 172-5000c0 | 
* Th.n perform the Diviſion as in whole numbers 
=: Tit and. thus 3/746) 172. go0coo (46049. - 

t-- forto ſeparate the int<ge's trom the Decimal 
Farts is -ihe Key to. unlock the whele work, which 
may be perf5r::4 rwo ſeveral ways. * 

|. Seperate ſo many fyrres fiom the Quotient to- 
y-aid+theright hand, as miy make the Decimals- in 
the Di-iſor equal to thoſe in the Dividend. | 

JI. . The firſt figure in the Quotient wi:l always be 
of the ſane denomination with that firſt figure in 
the Dividend,which ſtandett (or is ſuppoſ:d to ſtand 
dire(tly over the place of Uits in the Diviſor. 
, . Whzrefore in this Example, the figure .z which 
ſtands in the place of Units in the Diviſor, ſo that 
the firſt figure ariſing in the Quotient, mult alſo ſtand 
in the place of Tens (or ſecond place of Intergers) 
and the next place on the right hand, mult be the 
Place of Units. So that the diviſion point will be be- 
twixt 6 and o, as here. 5 
3-746) 172.500000 (46.049 


CHAP. XIE 
Reduftion of Fraftions. ; 
I. Eduttion teacheth to bring nagees fo 
'Þ Fractions, oxniantrary. Frattions of divers 
_—_ | hn Re " denomi- 


\ 


” 
«6s «© 
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denominations into-one,and firſt of proper frattions. 
- -Multiply allthe Denominators together for one 


common Denominator, then 'multiply every Nume- 
rator byaſly by every Denominator, except his own, 
for a new Numerator. Example. 


Reduce = - into two other fraftions of one 


Denomination. Anſwer, 7+ 18. 
Again Reduce -) to one name 
39s 4s $6 42 The continual 
Example, Ss # 2Þ 9 Multiplation of 
— — 6 7 andg the 
315 324 336 3373 Denomunators. 
315 324 336 4 
Anſwer, \fL.<5.4 : 
373 378 378 
Again to 


R:duce 4 5 + = & + into one Name 


5 716 $ $62. 24 | 
16 7 3 2 { The con'inval Multi- 
— —— plication of all the 
-36. 40. 21. 28.\ 48\Nominators together, 
3 3 6 : 6H: 23 -and continual Multi- 
- - ——— plication of all theNu- 
108. 120. 126. 168.{ 144} merators Biaſly gives 
0-40 4 7 the Anſwer. as fol- 
——-Vlowcth, 


| ————— 


756 &4o 504 692-1008 
Too8 13245 10274 rot 
1. To Reduceanimproper Frattion. 
Divide the Numerator by the Denominator, pn 
; $4 £ 
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the Quoti-nt will bring forth the whole or mixt num- 


. b:r ſought, Example, 


924 o: pg (ms 42 
Reduce — to Pounds Anſ 115 —— 
$ 4 remains. 8. Again, 
1729 12) 7289 (607 5 
Reduce - to Pourds Anſw, 607 '_—— 
12. 5 remains. 12 


fl: To reduce a whole nnmher into an improper 
F:a®tion. Let the number given be the Numerator, 
and 1 the Denominator, , 

Example, Reduce 13 Integers into an improper 
FraQion. Anſw #z, EY 

. IV. A mixt number given to be R:duced to an im- 
proprr Frattion. 

M:lriply the whole nnmher by the DenoT.inator 
of the Frattion, and to th- Prod:it add the Nume- 
rator, ſo (hal! it he a new Numet ator to the Frattion 
required ; then let the D-r.cminator given be for a 
new Denomiymator. Example. 


Find a broken number equal to s + 
s 
40 
Anſw. 4; 3 add 
1 43 Again, 
Reduce 324 332 to an improper fiaQion. 
324 355 
249 | 806 
Example __ Anfiner: <— 
2916 249 
1296 
64819 Addcdin 


80695 


ge 


mm” 


In, 


Ir 
—_ 
n 

4 
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V. To Reduce Compound or Particle trations. 
Multiply the Numerator and the Denominator to- 

yether for a new Numerator. Example. 

Reduce + of + to a fraftion & one Name. 


19 
+ of Anſwer 42, 
24 | Again 
Reduce + of 2 of 3# toone Name. 
138 yg 13Z 
2 of 2 of x2. 5} 126 anfoe RIVER 
400 Ta5 Too 420 
CH 2S4F7 I 


An Explanation of the Symbols uſed in this Book. 


His == is a Sign of Equality or Equal, as 7 -+ 3 

=10, or F-- 2=4 +3, that is in words 

7and 3 added i5equal to xo, and again 5 and 2 addcd 
1s equal to 4and 3 added, 

Tais + iz a Sign or Mark of Addition, or More, 
as3 4-5 = $; which in words is to be read thus, 
3 added to 5, or 3 more, F is equal to 8. 

This — 1s a Sign of Subitrattion, or Leſs, az 9 - F 
which alſo imports 5 Snhſtrafted from g, which is al- 
ways underitood when this Mark is placed betwixt 
two numbers. 
' This x CharaQter is a Sign of Multiplication, or 
drawn into, when it is placed betwixt two numbers 1t 
ſignihes they are to be multiplied together z as & x 4 
to be multiplied, whoſe Produdt is 24, or 6x 4 = 24z 
that 15,' 6 multiplied by 4 is equal to 24- | 

$4. R. the Square Root Extrafted, or to be Extra- 
Qed according to the ProduCtion of the Opperation. 

Cu. R. The Cube Root, which is to betaken notice 
of according to its Scituation. *' - Theſe 
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"Theſe Pricks : thus and :: thus, are ca'l'd Term 
of Proportion as thus,B C: S. BD C:: CD:S.CBD 
which are thus to be pronounced, as BC is to the 
Sign BDC 1i3CN to the Sign CBD. The ret 
are th:ſe viz. R the R1dins, 5. the Sign, CS the 
fine, T che Tang2nr, T ra: Cotangent. Th, 
+ If this Sign of +ddition be placed at the end 0 
2 number, ſo that 15 number follows, it {igr:tfics the 
preceding numb 1s not exattiy true, bur is theſ 
neareſt, ' | 


b 


m 
D 
the 


elt 


offid his Second Book contains the Geometrical De- 
hel ſcription and Menſuration of the Superficies 
hell herein contained; And a more Perfett and 
Plainer Way of Meaſuring all manner of 
Works belonging to Buildings, both Superficial 
and Solid, each Operation being Exemplified 
in Natural Arit!,matick and by Logarithms. 


— cl 


CHAT 3 


The Deſcription and Menſuration of « Geometrical 
Square, 


_ — Sqare conſiſts of four equal ſides» 
| and by having one of the ſides given, the Con- 
$ Frent may be found by ſquaring one fide, and the Pro- 
duc} will produce the Aare; that is multiplying one 
ide in it ſelf. Each ſide we will here ſuppoſe to be 
52 which ſquared,gives in the Product 2704 for the 
Aare or Content ot that ſquare whoſe ſlides are equal 
to 52. 
By Logarithms thus. 


Side of the Square 52 1- 71600 
Again I- 71600 

| oy E———_— 

Aare or Content< 2704 3, 43200 


The Logarithm belonging to one fide of the Square, 
being fex down twice and added, giyes 3, 43200, 
wholto 


go Deptarchia Wathematica. 
whoſe Number Coreſpondent is 2724 for the Aare 
as before. 


_ — — 


PROP. It 
The Deſcription and Menſuration of a Parallelogram. 


A © 


: Parallelogram is no other than a long Square, 
A and 1s meaſured by multiplying the length by 
the breadth, which length let be 78 and breadth 25, 
the Product of which two Sums multiplied, iz 1950 
for the Aare. | 


By Logarithms thus. 
The L=ngth — 78 I. $9209 al 
The kreadth —— 25 I. 3974 


The Aare, - 195” 3. 2900 
Add the Loya-ithms of the two unequal tides, and 
the Sum is the Aare, 


”— CT 
_— PO "I 


PROP. IIL 
The Deferigtion and Menſuration of a plain Triangle, 


- fides, the longeſt we cal] the Baſe, and a right 

ine being drawn from the Angle to the Baſe, is call'd 

the Perpendicular, and its Demenſions we will here 

ſuppoſe to be, firſt the length of the Baſe 82 and the , 

Perpendicular 20, then to find the Aare. 

t. Multiply $2 the length of the Baſe by 206, the 

Perpendicular and the Produt is 1646 whoſe half 
—— wars  _—_ : 


| A Triangle is a Geometrical Figwe containing three 


Loga- 
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Logartt hmetically. 


Length of the baſe $2 I. $139k 
Pependicular 20 I. 30103 


Sum 1640 half is $20 Hare — 3. 21454 
II. Multiply the half baſe by the whole Perpendi- 
cular, viz.-41 by 20, the Product is $20 for the 
Content. 


Logarithmetically. 
Half the Baſe 41 1. 61258 
Perpendicular 29 — I. 30103 
The Aare -- 820 2 91381 


III. Maltiply the taſe 82 by 10 the half Perpendi- 
cular, the Product 820 is as before the Fare. 
Logarithmetically. 
Leng'hof the Baſe 82 ——1. g1381 
Half Perpendicular 10 1. 00000 
The Fare or Content 820 —— 2. 91381 
There are other ways to meaſure a Triangle ,as to 
add all the three ſides together, and of that Sum take 
he half, then ſee what each ſide differs from that 
half, and multiply that half by one of the differen- 
ces, and the fact is multiplied by the third difference, 
vhoſe Sq. R. is the Aare. 


= — ——_—. 


TAVYT 
The Deſcription and Menſuration of a Trapezium: 


A Trapezium is 2 figure that conſiſts of four une- 

qual ſides, and is meaſured by two Perpendictt- 

ars from each” gle, falling at right Angles upon ' 
he Baſe, whoſe length we will ſuppoſe to be 32 and - 
$, and the length of the Baſe 644, L. 


hn 


32. peptarchfa dathenian td” 
I. Multiply:half the Sum of both Perpen 
2-2 i1t9 64, the whole Baſe and thz Product 1s 1289 
for the Aare. SIT 
By Logarithms. 
L:nath of the Baſe 64 ——— 1x. $56:8 
Half ſum of Perpen. 29 I. 3c103 
Aare or Content x250 3. £oyar i 
I. Multiply half the Baſe, which is 32, by 40 
the ſm of both che Perpendiculars; the Product is 
$280 as before. | 
Logarithmeticall. 
Sum of the P:rpendicular- 40 — 1. 60206 
Half the Baſe *=n— 32 ——1. $0515 


The Aare as before — 1280 — 3- 10721 


PROP. V. 
The Deſcription and Menſuration of Regular Poligoris. 


— 


AE Regular Poligons are figures conſiſting of e- 

ual fides, as a Pentegon conſiſting of five e- 
qual ſides, a Hexagon ſix, 4 Heptagon ſeyen, an Ofta. 
gon eight, &«. In all Regular Polzgons, lines being 
drawn from the Center to the Sides, touching the 
Circumfcribed Circle, will divide it into ſo many 
T/oſceles Triangles,as there are ſides thereunto belong- 
ing, each Triangle bearing ics exact proportion to 
the whole; according to the number of-the' Sides. As 
for inſtance, a Pentagon divided as before, will con- 
liſt of 5 //oſceles Triangles, cach being ane exact $5 
part; in a Hexagon 6, Hepta70n 7, and fo of the 
reſt. This ſuppoſed, let fall a Perpendicular from 
the Center at right g/cs to one of the Sides, will 


diculars 
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divide that Ioſceles Triangke into two equal parts, 
in which we have giveu the half fide, then to find the 
leſſer Angle, divide the circumſcribed Circle (which 
is always 360) by the number of ſides, half which 
quotent will be the leſſer Angle, its -Coniplement to 
go is the other Angle; then lay as the lignof the 
leſſer Angle, to the Logarithm of half one of the 
fides. So is the ſign of the greater Angle to the Lo- 
garithm of the perpendiculars length; then to find 
the Content, multiply the half of the Perimerer by 
the perpendicular, the-ProduCt of which multiplica- 
tion will produce the Content as we ſhall here lllu- 
ſtrate in an Oftagon, that is a Figute conſiſting of 
eight equal ſides, the length of each ſide is 24, a per- 
pendicular let fall from-the Center to the middle of 
one of the ſides divideth that fide into two equal parts 
that is 12, then dividing the Circle by i the 
number of ſides, the quotent is 45, whoſe halfis 22. 
30. whoſe Complement to 9o 1s 67, 30. then en- 

quire by 
Logarithms and Signs. 

As the ſign of the leſſer Angle 22* 30! 9.58284 

fo the Log. of half one of the tides 12 1.07918" 

So the ſign of greater Angle 67 39--- 9.96561 

.. to the Log. of the perpen. length 29 1.46195 


Then to find the Aare. 


Multiply the perpendicular 29 by half the Peremi- 
ter 96, which gives in the Product 278+ for whe Aare. 


Log er ithmerically. 
Half the Peremiter 96- _ 1.98 227 
The Perpendicular 2g- ——1.46239 


Aare or Content 2984 ——-———3.44466 . * 
D PROP. VL. ., 


" 
: 


- 


P— 


PROP. VE 


To meaſure a Circle, Seni-Circle 4nd Stgments. 
He farit thing to be found, is by having the Dia- 
meter tO find the Circumference ; or contrari- 
wiſe, by having the Circumfererce to find the Dia- 
meter, for which obſerve theſe ftoHowing Proportts 
Ons. | 
As7 is to 2z, ſo Diameter to Circumference. 
Contrary. g 
As 2215 to 5, ſo the Circumference to Diameter. 
Example, Admit the Diamatsr of the Circle given 
be 54. 6, which according to the preceding Propor- 
tion both in Natiiral and Artificial Numbers, gives 
x71. 5 for the Circumference, and 3g. 6 for the 
Diameter, then to find the Aare. 
- I. Multiply 85. 7 being half the Periphery , by 
27. 3 the Semi-drameter 5 the ProduCt bs 2339. 6 
for the Aare. 
L'garithmetically. 
Half the Periphery 84.7 r.93298 
The Semi-diameter— 27.3 —— #43616 


R— — 


| The Aare——— 2339.6—= 3.36914 
I]. To find the Aare by having only the Diameter, 
Say, as 28 is to 22, ſo is twice the Diameter to the 


”. Aarc. Or having the Circumference. 


As $$ is to 7, 1o is twice Circumfereece to Aare. 
III. Or as 7 to 22, fſothe Square of the Semi-qia- 
meter to the Aare or Content. 
Logarithmetically, 

As 1.t0 3. 1416, whoſe Log. 1s 0.49715 
So the $q. of the Semi-diameter 7 45.3- 287233 
Aare 2341 ——— zz 

a Differing 


oy _ 
© at | 
© oO 
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Differing A very little, matter from the former way, 
which difference may ariſe two ſeveral ways; as 
firſt, the Proportions for finding the Diameter afid 
Circutyference, arc known not to be preciſely true, 
though it varies very little. Secondly, 1hele cons 
{titrured Numbers being only the nearcſt to Giomea 
trical Demonſtration. 

To Meaſure a Semi-circle or Segment of Circle, 
is by -mylciplying the Semi-diamerer into half the 
length of the Arch-line, and the produ& will pro- 
diice the Aare. 


41} Dy - Aa ens cen, 2c ct, 
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PROP. VIL 


To Meaſure the Superfices of a Sphere or Globe: 


ultivly the Diamerer by the Ciroumference; the 
' Produtt is the Reſult of the Queſtion. The 
circumference of which we will here {nppoſe. 171.5 
hoſe Dia veter is 54. 6. which multiplied together, 


vives 9363. 99 fqr the Spheres Superſicies. 

_ | Logarithmetically. 

4 þ "17 5 RN ——171.4 3+23426 
T, CL _— OTE 1... 19 
ys Globes Supnrficics——9363.9c --5.97145 

. | OUT ways. 1 

= LAACEE {o the Square of the Axis to the Super- 


ſicial Content. —_—— EEE Saget 
\s 22 to 7 fo the Square of the Circumference tothe 
Coaverx Superhcics. 


PROP. VII. 
The Deſcription and Menſuration of an Ellipſis. 


A* Ellipis 18 made by two Pins prickt down at 
. a convenient diſtance, about which put a 
ſtring tied togerher at both ends the length and di- 

' ſtance of the Pins as occcaſion requires, then into 
the ſtring put a Pen or tracing Pin, and hold the 

- ſtring ſtreight, which carrted curioufly about upon 
- the Paper, will defcribe the Ellipfis whoſe content 
| Ts found by multiplying the Tranfrers and Conjugate 
'” Diameter, to gather the Square Root of which Pro 
duct is the Diameter of a Circle equal to the Ellipfis. 
Ex. Of an Ellipſis whoſe Tranſvers Diameter, ts 

54, and the Conjugate Diameter 46, the Product 
thence arling is 2484, whoſe $q. R. by the VII.Chap. 


of the firſt Book is 49.8 but with much more caſe by 
Logarithms thus. | 


Tranſvers Diameter 54 1.73239 
Conjugate Diameter 465 - 1.66276 


Product —2485 - 3-39515 halfis 
Sq. R.— —49.$———- 1.69757 $q.R. 


-This $q. R. being a main betwixt the Tranſvers 

- and Conjugate Diameter whoſe Circumference an- 
ſwering, is 156 4. the Aare thence produced as in 

; Prop. 6 of this Chap. is 1947-18 for the Aare of the 
- faid Ellipiis, but the exatteſt way to meaſure a Geo- 
” metrical Oval (it being made by the interſeCtion of 
# two Circles) is totake the middle into a ſquare, viz. 
*:from the interſe&tions which will divide the Oval 
© into five parts,' viz. two Segments of the greater 
6. Circle, 
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'Circle,8e'thvo of the leſſer and the Geometrical 
by them included, 'theu conſult Prop. the 1. Ke, 
of this Chap. for the true Ae thereof. 


PROP. IA 


uaxe - 


VI, 


The Menſtration of any irregular Figure. 


Educe the irregular Figure into Trapazias and 
- Triangles from one Angle to another, letting 
fall perpendiculars from each Angle upon the Right 
lines, then may the'content be found by thellF. and 
IV. Prop. we ſhall need to ſay no more of Menſura- 
tion 'of Superficies, fince the former Rules (iſ they 
be rightly underſtood ) will perform the work of any 
Superficies Figures given 'or propoſed, for they can» 
not fail of .coming under the notion of ſome of the 
aforeſaid Rules and Deſcriptions. 
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CHAP. 


\ The former Chapter teacherh to find the true Aare of 
5 any Regular or Irregular Figures whoſe Numbers con- 
is of one Denomination, our next buſineſs is to ex- 
plain and direft how to apply the former Rules jn the .: 
'S meaſuring of all flat work, blo ing te Buildings when 
the Dimenſions confifts of more k 4 ong Denomjnation, \ 


PROP. I. 
To Meaſure Board and Glaſs. 
F the Board te be meaſured be both ends of a © 


breadth, if not, add the breadth as both-ends, * 
Dy... _.,; and 
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plied into the length, gives the Content in that. de- 
nomination the dimenions was taken in ; if tnches, 


then the content is Inches, which divide by 144 
(the number of Inches contain'd in a ſuperficial 
foot)the Quotient will be the number of Feet, and 
the remainder 'will be Inches or parts of a - Foot; 
where note, if 36remain, 'tis a quarter, if 72 kalf, 
if xo8threc quarters of 2 Foot, Bux if ghe lcn P 


' of the Loard be giyeri in fee, and breativin inches, 


the contedtt may be found by multiplying the length 
in feet by the breadth in inches, the Product arijling 
divided by 12, gives the. content, in feet and parts.; 
where hqtealſo, if 3 remajn, 'tis a quartex,'6, half 
9 threequarters of a foot. . ” by be 
Example, A Roard is 14 foot long, and 15 inches 
broad, whick multjplicd and divided as before, gives 
the content 27 15, that is 17 foot anda half. - 


By Logarithms thus, 
Length in feet 14 -—— 1.14613 
Breadth in inghes 15 ——- 1.17609 


SUM 2.32222 
Diviſor or given number 12 +— r. 07918 
4 4 -\ 94 W. 


The Content I 7.50 a 3-24 304 


Bere the CharaQteriſtick is put 3 inſtead of 1 
that it may diſtover the Frattion. " 

The fame method is to be obſerved in meaſpring 
Glaſs, its content being required in feet alſo, in 


S 'both which, if more curiofity be required (as in 


Glaſs eſpecially its dimenſions may be taken in inches 
and 10 parts, foreach inch is Decimallydivided in- 
fo 10 parts, or vulgarly into halves and Jones 
: 2 Ry, «% . WHIC 


% 


Y.2 


4a A wAm___ Ha -- £@& = A wc , oo 


F ts - 


ohh iy cer be cap by the preceding 
direftions; which-will produce its content in feer, 
inches, and parts of an inch, 


PROP. H, 


To Meaſure Wainſcot, Painting, &c, 

N the meaſuring of Wainſcat, Painting, or ſuch 
t like, whoſe content:is required in yards, let the. 
dimenſions be taken in yards, feet, and inches, which 
reduce to the leſſer denomination, viz. Inches which 
multiplied, gives the content in Inches, which di- ; 
vide by the number of Inches in one Yard, and the - 
VN remainder if it exceed the number in one Foot, di- * 
- | vide by the number contain'd ina Foot, by all which 
WE will be found the exatt number of Yardg Feet, and 
'mE Inches, according to the dimenſions taken. 
| Examp. Of a Room that is Wainſcoted, Pain- 

ted, &c. whoſe Girth is zo Yards 3 Inches, .or 368 
inches, and the Heighth 4 Yards 2 Inches, or 246 
Inches, which multiplied together, gives in the Pro- 
dutt 53728 Inches, which divided by 1296 the 
number of Inches contained in one ſuperficial Yard, 
the Quotient will 'be 4x Yards, and the remainder 
$92 which becauſe it excceds 144 (the number of | 
nches; in one Foot) divide it by 144 which will _ 
give in the Quotient 4 fect , and the remainder 16. 7} 

, 8 Inches, or £+ of a foot, fo that the exa(t contgne 4 
'Y of the fajd Room, appears tobe 41 Yards, 4 Feet, * 


2nd; 16 Inches. 


By Artificial Numbers. 
The Girth in Inches 368 
The Heigth in Inches 1.46 


2.36585 
2.16435 
Sum —= 4.73030. +: 4 
4 Divi- | 


Ry 


Dividend or given numbet.x296 /'3:21260- / 


The Content of the Room 41.4 6 3.61760 


But if Yard wherewith the dimenſions were taken, 


were divided into 100 equal parts, it would be much 
better and eaſier in finding the Content, becauſe-Di- 
vifion would be wholly. omitted, as may appear by 
'this one Example. 'Suppoſing the fide of a Reom 

be 15 57 Yards, and the heighth 6.35, which mw- 
tiplied, gives 98.87 for the Contenr. ris 


Logarithmetizally. 
The Length — 15.57 319229 
The Heigth _ ' 6.35 280277 


The Content 98.879 3.99506 
'Tis pity that all meaſuring Rules appointed. to 
meaſure by, are not divided into 10, 100, Or 1008 
equal parts, for 'tis both the eaſieſt and exaQteſt me- 
thod that can be obſerved, being the true Decimal 
Diviſion, fitting the moſt incomparable Decimal 
Arithmatick. t ; 


_—_— _—_A___e. 
<—_— A... a... 


PROP, Il. 


To Meaſure Pavement, Walling, and Sleating. 


4 " & L1 forts of Pavements are meaſured as is taught 
in Prop. 1, the Content being required in feet, 


* , butin Walls and Sleating 'tis otherwiſe, for there 


the Content is uſually required in Rods, the Dimen- 
ſions being uſually taken in Feet, and the Content 
* thereof being found in that Denomination, which 
may be reduced into Rods, by dividing by 324 being 


| the number of Feet in one Rood, agd if the remain- 


{ der exceed 9, the number of Feet in one Yard, 
| divide 


—_ 
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divide that remainder by: $,'f0\ clurmagy”— 
rin Rods, Yards, and Feet, whether-in Mz 
Work or Sleating ; to clear this point, we will here 
inſtance in a Wall or Sleat Roof whoſe length is 56 
Feet, the heighth or-depth 20 Foot, which multj- 
plied, is 1120 Feet; then divide by 324, the quot. 
produces 3 Rods, 148 Feet, which divide by 9, fo. 
that the true Content appears to be 3 Rods, 16 
Yards, 4 Foot. Gl 

The Length 56 1.74818 
Heighth or Depth— —20 1.30102 


Number of Feet——1120 3.04929 
Given Number ———324 2.51054 


The Content——-— 3-45 2.53866 


Maſons uſually (and indeed not without reaſon) 


claim double meaſure in Gouels and Dormant Pikes 
Piramids and ſuch like, and in Chimneys aHo, the 
back excepted, for that is always (according to the 


Rules of meaſuring ) taken' notice of in the Gouel, 
and in all Buildings whetein is vacancies, as Win- 
dows, Doors, or ſuch like, all runs into meaſure, if 
it be as wide as that a load of Corn or Hay can be 
driven in ; for ſay they, there is as much trouble of _ . 
fitting and ſetting Coines, as in drawing the Wall 2 
through ſuch a vacancy. Sleaters alſo claim an al- 
lowance at the Eves according to the cuſtom of | 
Place; and Tylers alſo, who gives the Content of 
their Work in Squares, each Sqare containing 100 + 


Foot. 


I ſhall in-the next place, inſert a few Examples of 

what I have imediately before treated of, ten nn | 

and explain- the uſe of the Symbels or ; 
deſcribed | 


2 2+ A.” 


' deſcribed and explainec in the X: "CHAP. of of 
-  frſb part. | 
PR 0 P. I. 


Containing Praflical Queſtions with Anſwers, in 
 , Superficial Meaſure. + 


F* the _-— f a Court. (wherein all ſides are e 
qual) or Nall laid with Pavement be 30.4 faot 
the content is 924-2. as followeth, both by Natu 
ral and Artificial Numbers. 
Exangle. 304 * 304 = 92432 Þ+ 
arithmetically. 
0-4, 248237 To 39.4 248287 = 924-2, 3.96 
4 y If the fi T 2 a Room be Wainkoted i 
length 12.8 yards, and 6.3 in heighth, the content 
will appear 80.64 yards. 
Example. 12.8 x 6.3 == 80. 64- 
n Logarithmer icatly. 
12.8, 2.10721 + 6.3, 1.79934 = 80.64, 3.90655 
3. "If "the heighth of a ork Light 0 Glaſs bs 
4-9 foot, and the breadth 1.5 the Aaareis 8.33 foot. 
Example. 49 5 1.7 = 8.33+ 
Logarubmetically. x 
49, 1.69019 + 1.7, 1.23045 = $33, 2-92064- 
4- If the length of a Wall be 1205 fqqr, and 
the heighth 20.7 the content in Rods will appear to 
be 7R. 25Y. 1F. 
Fx. 120.5, x 2c.9 = 249,43 fect = 7pR.25Y.1F. 
Logarithmet ically. 


99 T 20.7, 231597 = 2494-3 F.= 


7-70 
5. If the ſides of a Roof covered with Tyle,be 142 
foot in length, and 18 foot deep, the cqnzent in 


Square is 25.56. 
Examp. 1,2 x 18 = 2556 F. _ 


Lage 


- - 
\4 


*. , © Logarithmetiealy. © 
142, 2.15229 18, 1.26537 = 25.56, 3-407 56, 
| 'F if a Roo Aha, "th Slate, the len 

whereof js $6.2 foor, and the depth (with the. uſual 

allowance at the Eves) 21.4, the content in Roods 
will appear tobe 3R.25Y.6EFE. | 

Ex. $6.2 * 21.4 = 1202.7 F.=3R. 25 Y.6F. 

 __ Logarithmettcally. 

$62, 2.74974 + 21-4, 2-33944 = 1202.7, 4.08015 

= 3.72, 2.569609. 
| have added theſe few PraRical Examples to in- 
form the young Tyroin the uſe of theſe raters, 

which will diſcover any thing tn this nature in a 

24} vr little room, including eaſe and expedition. 


n 


C H Fr) P..- JI. 
Cont aining Stereometry, or the Menſuration of Solids, 
55. Thich doubtleſs þ as Excellent in its agree 7 um 
a6. 


"bel finite inies Numbers, as may appear by the 
of. Propofitions, | 
| | ; FRY T4 


Td Meaſure Solids in the form of « Dye, called « Cube. 3 


Cube is a ſquare Solid, having equal yy 7 

" A breadth, Jud depth, containing ſix equal ſides, - 
r || 2ndis meaſured by multiplying, firſt one of the 
ſides in it ſelf ; and ſecondly, that Produdt multi- : 
'Plied by one of the ſides, gives the content. in that 2 
omination the dimenſions was taken in, if Inches, 

42 tie content produced is Inches, which perhaps . may | 
be required to be reduced into Feet, which is done 7 

by dividing rhe ſolid content in Inches by 3728, the 
number of 1fiches in one ſolid Foot. 1. 
Example.” 


us, 


WY - 
4 ” _ - l 
-* . 

v4 
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xanple. Of a Log of 'Stone or Wood, whoſ 
fidesare'all 4 Foot 3 Inches, or 51 Inches, which 
multiplied in it ſelf, is 2601 x 5x = 132651 the Se 
lid' Content in Inches, which divide by 1928 ; 
76 33 Feet. | 

 Longarithmetically, 

Side of the Cube 4.25 2.62839 
Agdlh—--—: 4-25 2.62839 


Sum 125658 
4.25 2462929 


' Side of the Cube- 


Content in Feet- 


76-77 3-88517 


PROP. IL 


The Deſcription and- Menſuration of #n Oblong Cube, 
| called 4 Paralleſopipedon. 


'ﬀN Paralleſopipedon is a Solid containing four right 
A. Angles, the oppoſite ſides being parallel one 
co another, and the Baſis at both ends equal, being 
a Figure containing length, breadth, and depth, 
whoſe Content is found by multiplying the breadth 
by the depth, and the Produ&t ſo produced, multi- 
plied by the length, gives the Content according to 
-. the Dimenſions taken; if Inches, it may be rednced 
- . toFeet, asinthe former Propoſition. ay. 
Evample. Of a ſquared piece of Timber whoſe 
lengthis 2 Foot 3 Inches, or a7 Inches, the depth 3 
Foot or. 24 Inches, the length 20 Foot 9 Inches, or 
249 Inches, then as before multiplying 27 Inches he 
breadth, by 24 the depth, the Produdt is 648, which 
» multiplied by the length 249 Inches gives the Solid 
* Content 161352 Inches, which divide by 1928, the 
© Quote ls 937533 Feet. 
bs. Logs- 


% 
a 


| . p "Logs . ; ; ically. | | 
Breadth in Feer — 3-25 235218 
Depth in Feet -——2,00 0.30103 


hic 


Sum . 2.65321 
20.75 $.31792 


Length in Feet—— 


Content in Solid Feet—93.38 3.97023 


Rule, If the ſame Timber Log had contain'd ex- 
tly ſo many Feet in length, then might the firlt 
Produdt in Inches have been niwultiplied by the length 
n Feet jand the Produtt ariſing divide by 144, would 
ive the Solid Content in Feet and parts of a Foot ; 
there note, if 36 remain, 'tis a quarter, if 8a half, 
os three quarters of a Foot. | 

This Rule may be obſerved in all Solids, having 
enzth, and the Aares at both ends equal, whethgr 
pnliſting of 3, 4, 5, 6, 7, $, 9, 10, or more ſides 
qual or not equal, provided as 1 ſaid beGre, the Ba- 
ne Wi at both ends be alike 2nd hold through. 


th, TA OP BL 


ti The Deſcriprion and Menſuration of a Sylinder. 


ed A Sylinder is a Circular Solid containing length, W- 
BEA. 25 Pillars, Columns,. Timber Sticks, whoſe 

fe EDiamiter is _ top and bottom, producing eqat * 
2 Fares ; the Solid Content of which is found by mul- 


or F'iplying the Aare of the Circle into the lengsh- | 
he | 3Bxanp, Of a Column or Timber Stick whoſe Dia+ 
ch Futer 15 30 Inches, which produces the Circumference 
id 94-2, and conſequently the Aare of the Circle 706.5 
as,1s taught inthe 6 Prop. of the rſt Chaprec of this + 

Book, which multiplicd igto.the- length - (whihch... 


oo +; 
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ewill here ſuppoſe r& be 12 foor Inches or) 1 
Inches gives 103855 + the lid Contetit intnch 


which'divided by 17428 = 60 735+ fect. 
Loca? ithmetically, 
The Aare in Inches 726.5 3.84918 
Lerigth in Inches — 149 —— 216732 


Conitent in Solid Inches 103855 — 6.01643 
Diviſor — 7 3..,754 


Content in ſolid Feet -— 60.10 — 3.77889 Þ 
Otherways by this conſtitared_pumber, 147 36, 
the length and circumference in Inches being givenyſks 
the ſolid conterit in feet, r1ay be found by the Rule, 
of Plural Proportion thus, as 147.35 to 94-2 then 
circumference ; ſo 1 47 the length, to 93.9 a fourth 
number, and this forirth number 93.9 to 60 35 


feet. | 
PROP. IV: 0! 


The Deſcription and Mexſuration of a Cone, and its 
Fruſtums or Segments, as Ronnd T apering Timber, &c, 


Cone 1s a Figure having length, and only one 

Baſe which 1s round, equally decreaſing, and 

terminates in a Point, «s the Spire of any round 

Steeple. | 

The Fruſtums of Cones is pirt of the Cone cut off, 

and hath tworound Baſes as rownd tapering Timber, 
whoſe Baſe is greater at the hottom than at the top,Þ; 
more or leſs according to the Taper, and parts of Ki 
the Tiimber-ſtick cut off. | x 
The ſolid content of the Corrs found by multi-f 
Plying the'Aare of the Baſe by one third part of the hi 
; length. WherSnote, the true length is from th c 
- Center of the Baſe to the terminating point, and not 


6 # 
oy ? = 
WT . . 


he Flicd by one third part of. the length, givss the con- 


- ry .. # A 
2; 4 5% 
\ nl 


Hypothen ſe or Slope in which particular 
noſt Authors 1 have met with takes littte or ng notice 


of, which hath'cauſed many :who have followed .the 


ext of their Authors, to give the ſolid content 
ilſe, by reaſon of taking the length in a wrong 
place ; but to find the true length, do thus, take the 
ngth of rhe Hypothenuſe or Slope fide, which we 
ill _—_ co be 950.2 Inches, and the ſemi- 
liameters 2 aq 75.4 Inches, . that is, the ſemi- 
Jiameter of the Baſe; Square both theſe numbers, 
2t.is multiplying them in themſelves, fo will the 
$quare of 950.2 be 902889. and the ſquare of 75.4 
5685, ſubſtraft the ſquare of the ſemi-baſe, 


M685, from 902380 the ſquare of the Hypothenuſe, 


d the remainder is 899195 whoſe Sq. R.-= 947.2 


Wackes the true heighth required. 


Then to ftnd the ſolid content of the Core, multi- 


ly the Area of the Baſe 474 Inches, by 316 In- 


hes,a third part of the length,the Product is 149784 
alid Inches, which divided by 1728 = 86 234 the 
ontent of the whole Cone in ſolid feet. 
Log arithmetically. 

Area of the Baſe ——— 474, —— 2.67578 

+ part of theJength ——- 316 —— 2.49968 

Content. in ſolid Inches 149784 —— 5.17546 

Diviſor - — 1728 3-2 3754 


Content in ſolid feet $6.68 —— 3.93762 
To meaſure round tapering Timber which is the 


Fruſtum of 2 Cone, find the Areas of the Circles at 


ther ends, which Areas multiply togecher, from 
which Product extract the Sq. R. which Root added 
Into the Sum of beth Areas, and that Sun. mylti- 


cot. | ; 
\ Or i 


Or otherways find the: part cut off; which take! 
out of the whole Cone,  leaverth the Solidiry of the 
Fraſtum ; to find the whole: length uſe this Analogy - 
as the difference of the Diamiters length to tl 
length between them, ſo the Diameter of the great 
Baſc to the whole length of the Cone, ſo conſequent 
ly the part wanting comes to be known, which tak 
out of the whole length, the Solid Content of tt 
Fruſtum of the Cone, or picce of round tapering 
Timber as we both ways illuſtrate. | 4 

I. Examp. Let the whole length of the Cone's Fru 
ſtum be 3o Foot or 360 Inches, the Diameter of theft 
greater Baſe 60.4 Inches, which gives the CircumfeÞ#1 
rence 189.$ Inches,0r conſequently theAare 2865.98, 
the Diamiter of the leſſer Baſe 168 Inches, giving 
the Circumference 52.7, from which is producedF 
221.76, the Aare, theſe two Aares multiplied toge 
ther = 635560 5q. R. 997.2 ++ 2865.98 + 221.7400 
= 3884.94 x 120 '>= 456193 Solid Inches in the: 
whole Fruſtum, which divided by 1928 = 299.449 
the number of Solid Feet contained in the ſaid Bru 
ftum. 

Logarithmetically. 
Greater Arca 2865.9 4.45848 
Leſſer Area-———-——221-7 334576 


Sum 9.80424 
797.2 Radix 3-90212 


-——3834.8 4.59016 
£ of the length ————--120 2.07918 


| Agreg. 6.66934 
Diviſor Vadheamonnmmegt on Grnnnnnntef on mon 1721 3-2 3754 


Solid Feet——--—270.3 3.43180 | 
| Giy 


: 


_ Km Bathenratir a. 484 
iving th: ſolidity nearly with the.a vc demonſicas 
300 1n natbral- numbers. zi lb 73 11,2007 
- WL Examp-iFirſt; then (to demonſtiate r}.i3 ano», 
xer way ) find the whole lengthiol vhs Core thu , as 
edifference of 60.4 1rd 15.8 the Diameters wi:ich 
3:43-6, to 350 thelength between them, ſo 00.4 the 
greater Ciamyter w 458.7 1 the whole-length,of the 
one, whereof + of ics length 1s .165;24, which 
ne8vltipli:d by. 2855's8 che Area of the greater baſe 
zives in the Prouutt 474440 folid Inches in, the 
hole Cone ;, then to firu che length and quanticy of 
he parts cut off, ſubitract 360 the length of ihe 
ruſtum, from..495.7t the Cones J:ngth; and the e 

nains 338.71 for. th2. length: of the leſſer Cone; or 
inWop part wancing, + of which lengthts is 45.2: which 
-@nv]tiplicd by 221 7the Arca of the Baſe af the leſſer 
One, orBaſc'of tne part cut off ) == 1243 the ſolid 
.7@nches of the Biilefted Cone, which ſublti ated our 
i 475440 the ſolidity of the whole, leaveth 465199 
244Fol1d inches for the content of the F.uitum,, or tape- 
IrySFing - Timber-ſtick, which divided by 1725 = 
2694324 ſolid feet contained in the faid Fruſtum; 
ind becauſe an Exampl: in Logarithms js ..more 
troublefom than uſeful, in reſpe(t the Numbers cx 
ceeds the Table:, we ſhall forbear: 


PROP. V 
Deſcription and Menſuration of Piramids and cheis 
Fruſtums, as rapering Timber, cor fiſting of 3, 4, 53 


or more ſues. 


 Piramid is no-other way differing from a Cbne, 
A. thanthaz its Baſe is made of ſtraight lines,con- | 
ting of. ſeveral ſides, deminiſhing equally as. a Cons 
F'llis cnd in'a' point ar Un Vertex;-andif the my 


Jo P:ptarc:;ia Math! þ 
do nyt conſiit of ſome reguiar Poligon, but thavihe 
ſides be un2qual, it mattersnot, provided they hold 
proportionally throveh, that a right line may bea 
plicd from eve:y - of the meeting Angl.y- to the 

ertex. ; 

' Theſame way is taken in meaſnring of them azia 
a Cone, iz, by multiplying the Area of the Baſe by 
+ of the length. | 

Examp. Of a Piramid eonfiſting of four equal 
fides, each fide at the baſe containing x0 foot nc 
or 125 inches, which gives the Area of the Be/e 

15525, then ſuppoſing the whole length to contain 
2 5 foot z inches, or::03 inches, whereof 4 is x08 
x 25625 = 1578125 inches for the ſolid content of 
the Pir-mis, which divided by 1926 = g23 15% 
Ker ſo'id in the Piranid. | 

1 hc F.uſtums of Piramids (ſuch as ſquared tape-ff 
ring Fimber having cwo Ba; e>) when the Area's of 
ot the Baſes are gotten 2- is taughtin the firſt Chap, 
of this ſecond Book, the Rules 1s to be obſerved as 
in ihe meaſuring of the Fruſtums of- Cones, which 
way ſave me the la>our of an Example here. 

| his is the right Method in finding the true ſoli- 
dity of tapering: Timber confilting of 3, 4, 5, & 
72 8,, 07 More 64ual lidgs. 


PROP. VE 


Fe - Deſcription and Mgnſuration of Timber, or any 
ether Solid in the form of a Rriint. 


/ 
> freace we bod 


Boytderehfa: Wathemattca, $1 
he Friangle, Quairangle; Pentagon, Heptagon, or 

ny qore— go where right lines may. be applied 
rom one Baſe to another, (he: 2 AY, 
- The contentof any Pre/m is found by multiplying 
the rcaof the Baſe into the length: 
| Examp. Of a Timber-ſtick whoſe Baſes are exate 
ly fquare, the ſide of "each ſquare being a2-T inches, 
hich giveth the Area of cither Baſe 4c$, which mule 


val Biplicd by 1 g6 inches being the lgngth, or 16 foot 4 
©, Finches, gives the ſolid content in inches 79958, 
«/eEwrhich divided: by \1728 gives in the Quoriensg 


61263 folid tcet;, in that Timb<rLog being a ſquare 


ONE tri. 
of Logarithmericalh. 
ll Side of the Square ——- 20:4 —— 2.30438 
Aga ————— 0 
DE» THAWEED — 
of & ea0f cither Baſe - ——-. 468 ——= 2.61070 : 
'o Length in Inches — 156 — 2.29226 
ich} - Solid Content in Inches 59963 === 4.90296 
h Diviſor ————— $7: a 3.237.54 
kf Content int ſolid feet — 46.39 — 3.66543 
PROP, VIL 
The Deſcription and Met:ſuratien of aty Solid in form 
OM of - 4 Globe or Sphere, and vr: Fruftums, 


A Sphere or Globe is # Solid every wiy Circvlar, 


1} Z'Y by the mation of z Semi-Circle abodt its Dia- 
gr meter; being-an exa($ round Solid; fuch as are the 


oe 5211s of Free Stor» conimotily ſet for finthing of 
| Great. Gazes before the Front of any Spacious Buil- 
8 aces 7 AT mays, 
_ _ =_y 


Fr Deptacrhia' Wathtmatiea,” 
a;firſt, mplti, ly:ta:'Cabe of th? Diameter 'or !Area| 
by-1 1, -theiProdiift thence ang,” divide by a, the 

Quotient 1+ the ſolid cuntert.. 
' , 2, Or mulriþly the Area by one fi Gxth part of the 
Glos Snpet ficies, the Produdt is the ſolid contenx; 
or one ſicth part of the Diameter mu.tiplied _ 
Spheres Superficies, gives the ſame. | 

3- Otherways find the Area of. the Circle equal 
to th? Diameter, ard multiply'the. 41ca.of the aid 
Circle by two thizds of th: Diameter, : the Prodn(t 
Þ th2 ſolid content z.or multiply the- Niamerer. by 
two rhirdsof the Earcles Area peformerh the ſims. , 

[. Example. Of a Sphere whoſe Axe is $4.6 J1- 
ches, and the circumference 171 5 Inchz+, the con- 
vegSoptficizs is 9363 9 (45 1 the firſt Chapter ard 
ſevpnth P. op;) he Ca12e-of the Axets-152971 'wa in 
= -4750;z3r which divided by » 1 re Ons (olid WV 
I ch-s, wuwcheivided by 1928 =='49 144+ olid fect. 
_ H.: Example, On? lixth part of 54.9 + 'th: Axetis 
9.i x 936%;9 —$s5212 which divided by 172S = 

49 1443 dſoli-feetagrtering nearly with the former, 

if! Ex; Tae treavf- the Circle is 2311.x 35g = 
852 2 whichdivided as before gi eth 49 1232 feet 
exatly agreeing with theformer, :hu: the wo; k may 
be munch avrevia ed in theſe t#9 laſt Exam7les by 
Legwithm', 3 as {0,OW.th:. < 


T. Logars ithmetical way. 
YN ſa 6the Arr is --—-g.1 — 0.07994 
Spheres Sugerhic. On NY —— Le 45 
CIC; Tr 0123 Sym —— 6.93 49 
'; LEY Ry 7728 Dietſor-—— 313754 


Spheres Salty — 47: x fact — 3 65997; | 


aff Th «4 ix$1 419 
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Deptarehia Wathematicas— 53 


-—— T1 Logaritimetical 'way. 


Area of the Circle - 2341 =—— 3-36939 


2 of the Axe 54.6 is —=-- 36.4 2.56119 
, Sum —— 5.93049 
+ 1728 Divilor ——3.23754 
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The Uſe of all the Preceding T ables. 


Tho' little need be ſaid concerning the uſe of the 
foregoing Tables, in relpect of their being jo very 
plain; notwithſtanding an Example in each Table 
cannot be amiſs, which take as toiloweth. 


The Uſe of the Table of Board Meaſure. 


| 
{ 
| Find the breadth of the Eoard in Inches in the top, | \ 
, initsreſpettive Columne, and the length in Feet on || 3 
the left hand as the Table direCts, and in the Angle }} } 
of mceting 1s the Content in Feet and Parts, p 
Exarmp. Oi a Board whoſe breadth is 16 Inches, | þ 

n 

4 


and the length 15 Foor, enter the Table as before 
directed, and inthe Angle of meeting is found 26.0 
that is juit 2o foot ; if the ſame Board had been x7 || 1: 
inches braad, the Content would have been 21.2, 
that is 21 foot 57+ of a foot: the next Table of ÞÞ +} 
Board Meaſure explains it (elf. P, 


The Vſc of the Table of Diameters and Circumfer ences. 


This Table by having the Diameters, the Circum- Þ th 
ference may be found ; or by having the Circumfe- I $y 
rence the Diameter may be had, againſt which ſtauds | 
the Aare of the Circle agreeing to that Diaineter and I Pg 
Circumference. 

Examp. Suppoſe the Diameter given be 44.6, the 
Circumference anſwering that Diameter, is 140.0, 
and the Fare of the Circle agreeing with this Dia-W , 
meter and Circumference, is 1561.0, whether inf} 1 
Yards, Feet or Inches, according to the Dimenſions I Pex 
given. Again, ſuppoſe the Circumference given, be \ 
80.4, the Diameter anſwering, will be found x 5.6, 
and the Aare of the Circle correſponding, 514-56 


The 


ms WOO 


The Uſe of the T ble ſhewi | ng. | 


Triangles and Irapezia's. 


This Table is of excellent uſe in finding the Aare - 


of any Square Superficies, long Square, Triangles, 
Trapezia's, or other irregular figures. The Dimen- 
ſions being taken in Inches, and cntered in the Table, 
gives the Content in Feet and 100 Parts, as we ſhall 
hear exemplifie in the aforeſaid figures, and ftrſt of 
the Parallellogram or long Square, whoſe length we 
will here ſuppoſe 97 Inches, and the breadth 61 
Inches ; firſt then enter the Table with go on the left 
hand, and 61 the breadth in the top, and in the 
Angle of meeting is 37.45, then under the ſame 
heighth enter the left hand page with 7, and in the 
meeting Angle is 2.98 which added to 37,45 glves 
40.43 ſo the Superficial Content of the aforeſaid 
long Square. 

The Content of a Triangle is found by entering 
the Table with half the Baſe, and the whole of the 
Perpendicular, or by half the Perpendicular, and 
whole of the Baſe, 

Admit a Triangle whoſe Baſe is x06 inches, and 
the Perpendicular 64 inches, which either way the 
Superficial Content is found as followeth. 

I. Examp. By having half the Baſe and the whole 
Perpendicular, 


Half the Baſe oF... \ 22.22 
_ *Cives under 643 —_ 


Aare of the Triangle in Feet - 23-56 
I. Examp. By having the whole Baſe and half 
Perpendicular. 


Whole Baſe 1007 _. 22.22 
gy” 6 gives under 32 1.34 


Im — — ——  ———— 


23-5'6 Parts. 
A 


Aare as beore in Feet and 


: 


Aares of Squinres, 1 


< 
% 


- >} 418; Th © ITY TA * 4 Ali P 

A Trapezia divided into two Triangles, each Tri- 
#ngler Contenc may be found by the preceding di- 
rections z and likewiſe any irregular figure whatſoe- 
yer, being divided into Triangles, the Content of each 
Triangle being found as before, and the Aarcs of all 
the Tria7gles added together, which {uri is the Con- 
tent of the irregular figure defircd. 


The Uſe of the Table of Rood Hraſure. 


This Table being entered wich the length in Feet, 
and under the heighth and breauih in Feet in the top 
of the Table, aad inthe Angle of meziing i; the con- 
. tent in Roods, Yards, and Feet. 

Lzt it bere;nircd to find kow many Roods, Yards, 
and F*et 1s contained in that Wall whoſe length is 
245 Foot, and thc heighth 14 Foot. 


R. Yi 

Lenoth 240 GE RN 4 
Ex. 342 #2C under «4 the height $10 , J 
The Content — - IO 21 OI 


The Uſe of the Table of Tard Meaſure. 


The Uſe of this Teble is to find the Content of any 
Wainſco:, Painring, or ſ2ch like, whoſe Cortent is 
required in Yards ; the ler2th beirg given in Inches, 
and the heigith in Fzet zad Inches ; the fam> method 
is to be oi vcd tor finding the Content as in the 
lait, but t- make it clear, we will take in one Ex- 
ample, which let be the fide of a Room Wainſcoted, 
Painted, ©c. whole length is 234 Inches, and the 
heighth 8 Foot 4 Inches, with which two numbers 
enter the Table, and the Content will be found 18 
Yards © Foot 753 Parts, 


Ex, 


, Ay. ' 
Fs | Bhs | my wkwnc "* 


Fa. *»h v1 Bd : |: 
4 - _ 4. o 


"+. 
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i- | Length 230 lives under 8 Foot $17 ; 7... 
- | and 4F 4, Inches. Fo .2 19% 
MN x DEI —Þ 
ill The Content 18 Y.. oF. 5o P. 1$ © 50» 


1- I - The Uſe of the Table of Foot Meaſure for:Glaſh;/ + 
Fc. the lengthvbeing given in Inches,and the breadth%.* 
in Inches and tenths of, an Inch,. with' which%enter © 
the Table as the. 7:tle directs, and in the Anglevof 4 

t, || metting is che Content in Feet, and Parts. of a>Foot; 

oP If for inſtance; we will ſuppoſe a Pain of Glaſs to he. # 

n- Fin length 64. Inches, and'in” breadth 15. 4 Inches; - 
that is 15+Inches ane 74 of an Inch, the Content: © 

ds, will be:found to'be 6 Foot + Parts of a Foot, as 

is Efolloweth - " 


| | Length 607 _- __ .. 'e6 
re. | Exanp vir q 4 $gives tinder I 5-44, = 
03 | | — 
7 8 The Content —— — —— 6 $6 
Jr” The Uſe of the Tables of Squares. 


This Table is for finding the Content of -Floors 1aig! 

Nvith Boards, &e.-the Content being commonly; re- + 
ny quired in Squares'peach Square cofftaining 100 Foot. -* 
15 FThe Table being entered with the length and breadth\*.” 
es, luFeer, gives inthe Angle of meeting the Content” 
10d Fin Squares and Feet or 106 parts of a Sgrare. _ 
the I . Examp. Of a Flor laid with Board whoſe length .is 'x6 foot) 
Ex- vi the hreadth 14 foot ; find 16 oe log in the firſt Co- | 
ed, ume on the left hand, ang, 14.4he. it the top of the, | 

able, and inthe Angle of meeting is 2.24, that*is 2 2, 
the and 2 4 foot or parts of 'a Square, or 224 foot, . 6 


» 


' This Table is of Excellent uſe in fiyding-the Colment of any;*. 
duperficies. in fcer that exceeds not wes of the Table 6. 

Examp. Of a Floor laid with Pavement "In length is 20; 7 
®t,. andthe breadth 18 foot, with-which' enter the Table as > 
Kore, which produces the Ger” 360 foot. 2 P 
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neither do know nor will not give themſelves to learn 
better ; I ſhall therefore add one Example. Sup» 
poſe a ſquared piece of Timber to be 16 inches 
broad and 14 inches deep, which added makes 3o, 
whoſe half is 15 accounted for the true ſquare, theft 
© ſuppoſing the length 25 Foot, with which two ſvms 
enter the Table ot Solids as the Title directs, and in 
the Angle of meeting is 39.05 Feer Solid. 


The Uſe of the Tables in Meaſuring Cylinders, as 
Round Timber Collambs, &C. 


A Cylinder is 2 round Solid, having length, as 
round Timber, the Balis being at both ends equal, 
whoſe Content may be fonnd by having the Diame- 
ter or Circumference given, which find in the Table 
of Diameters and Circumferences, againſt which 
ſtands the Aare of the Circle agreeing to that Dia- 
meter aud Circumference, with which Aare enteg 
the Table of Squares, and the Root anſwering is 
the true Square or Square equal, which entered in 
the Table of Solids on the top, and with the length 
in Feet and Parts on the left hand, and in the Angle 
of meeting is the Solid Content in Feet and Parts, 

Examp. Of a Timber-Log whoſe length is 12.2 
Feet, the Diameter 3o Inches, whoſe Circnmfercnce 
r 94-2 Inches, the Aare of the Circle anſwcring, 
706.5 as by the Table for that purpoſe, the S$qua: 2 
Root of which Aare as by the Table is 26.5 that is 
26 Inches and F tenths, or half an Inch, by which 
and the length the Content (in the Table of Solids} 
may be found as followeth. 


_— —— ww — G—_ _—_— as 
_— ” — 


Length 12.2 under 26 is 579 »7 
Length 12.2 under 27 is 61.77 


=» . 
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Difference 4-50 
N Hajf 


Half added to the leſſer number 2.25 
Solid Content in Feet F9 52 


To Meaſwre Round Tajering Timber called the F ruſtum 
of «4 Cone by 1..bles, 


Take the Circumference juſt inthe middle for 2 
mean, and then proceed as in a Cy/naer and tho 
this way be not exact, it will come very near if it be 
taken at ſeveral lengths, viz to every 5 or 9 Foot. 


To find the Solid Content of a Cone by Tables. 


Suppoſe a Cone whoſe length is 945 Inches + of 
which is Fi5 Inches or 26.2 Feet Diameter of the 
Baſe is 19.2 Aares of which Baſe is 289.44 by 
that Table, which gives in the Table of Square 
Roots t 7 inche; for the Square equal of the Cones 
Baſe, which find in the top of the Table of Solids 
and 26.2 being + of the length on the left hand, 
and in the Angle of meeting is 52.58 the Feet S0- 


lid in that Cone. 

The Fnſtums of Cones may be found by theſe Tables alſo, for 
the Content of the whole Cone being found, fin1 the lefſer Cones 
Content by the former Rules, wh'ch is the part cut off, which 
ſubſtratted out of the whole, Icaveth the Solid Content of the 
Fruſtum, or Tapering piece of Timber, which indeed is the 
exatteſt way. 


To find the Solid Content of a Globe by Tables. 


Take the Circumference of the Globe or Sphere which gives 
In the Table of Diameter and Circumference, the Aare of the Wt 
Circle correſpon 'ing, with which ei:ter the Table of Square 
'” Roots, which Root gives the ſide of a Square equal to the 
Globes Solidity, with whic\ ſide of the Square in Inches enter 
the Head of tne Tabee in Solids, and alſo with the ſame length 
(converred into teer an Parts) on the left hand, and in the Ans 
gle of meeting is the 501d Content in feet and parts, 


l tot Horologiography, 


Horologiography. 


The Deſcription and Uſe of an Inſtrument to taks 
the Declination of Plains. 


Mongſt the Varieties of ways invented for ta- 
king the D-clination of a Plain, none more 
exact and expeditious than a Quadrant and Horo- 
zontal Dial placed on an Index, and no Quadrant 
etter than that of Mr. G»xters, if: made tothe La- 
titude of the place where you uſe it, and the larger 
he Quadrant, the b-trer the Index, having the 
prozontal Dial on it, is to be of that length, that 
a Pin put into the Center of the Index, and through 
he Center of the Quadrant, ſo that the other point 
nay juſt touch the degrce>in the Limb of the Qua» 
rant, See Fig. | 
To take the Decljnation of any Plain in a clear 
bn1- thine d4y, repair to the Wall where your Dial 
$to be mide, and there take the hour of the day ex- 
Uy by the Quadrant ; which done, apply one fide 
The Quad: ant tn the Plain, ſo that the Limb may 
x towards the 517, holding it Horozontally, having 
e Index placed npon it, which turn to the ſame 
our of the day a. was foand hy the Quadrant, and 
le other Poin: of the index pointeth ont the De- 
rees of Declination in the Limb of the Quadrant, 

out further trouble. 


oe &, a 


'N2 CHAP. U. 


CHAP. IL FIG. IL 


The Calculation and Projeftion of a Horozontal Dial. 


# Horozontal Plain is always Parallel to the 
K Foro7ontal Circle of the Sphere, whoſe Pole: 
are-in the Center and Nagier of thar-place where the 
. Dial is made, but before we proceed to Calculate'the 
hour Arches, d:'aw the Meridian line A B C; and 
@t A the Center,croſs it at right Angles with the inc 
F H whichis theSix a Clock line both for Morning 
ard Evening, then to Calculate the ſeveral hour Ar 
ches ſay, As Radius to the fine of the Poles Eleva- 
tion, ſo the Tangent of the bour-lines at the Pol 
to the Tangent of the hours diſtance from the Meri 
dian, as we ſhall here inſtance in Calculating 
Hour-lines from the Meridian in the Larirude of 
$52” 40'. | | 
i -,,- LT. For thehoursof rx and rx. 
As the Radins 90 Degrees 10.000000 
to the S. of 52* 40'. Poles Elev. 9.990433 
So the Tang. 15 gr. Angle at Pole 9.425053 
to Tang.ofthe ho. fromMerid. 12% 1 9.328456 
II; For the hoursof ro and 2. - 
As the Radius ' 99 Degrees - - I0.000000 
to S. of 52* :40'. Poles Elevation 9.909433 
So Tang. 3o gr. Angle at the Pole $.761439 
To teh a Merid. 24* 39'. 9.661872 
Thus by adding 15 Degrees for each-hour, ufin 
the former Analogy, the reſt of the hour diſtance 
yeill be found z which may: be transfer'd to the Pla 
by a Scaleof Chords after this manner. Take in you 
. Compaſſes 60 Degrees from the Scale of Chord 
2nd with one Foot in the Center A, deſcribe © 
Arch F.R H, then from the Scale of Cords tal 
. the ſeveral hour diſtances, ſetting them off frc 
es f oh ; CS ol 


. = 'L 
$4 , , 
by l - OT” A... . + > : 


. 


"the Meridian where the Chord-line interſeRts it; as * 


xely over the Meridian-line, whoſe heighth is to be 


=the Meridian. 


at R, then from thz Center through thoſe poines * 
prickt out in the Chord-line, draw lines which are - : 
the hour-lines required, then raiſe the Gnomon di- 


F2* 40. equal to the Latitude of the place, and 
the work is finiſhed. 

* Theſe Rules for projefting the hour-lines, being - 
well underitood, which in all Dials mult be ſet off + 
rom the Subſtile, will ſave me the labour in teach. * 
ing the Projeftion of what follows. 


ND — 


CHAP. WW. FI G. 1. 


The Calculation and Projettion of a South or North Dial, - 
P7:is Dial differeth from the former in nothing - 
 & . but the Poles Elevation, for in the Calculation” 
of the Horozontal, we made uſe of 52* 4o'. the 
Poles Elevation, and in this we muſt uſe 37* 20!. 
its Complement to 90? the ſame Rules holds as we * 
ſhall here demonſtrate, as we ſhall inſtance ia Calcu- 
lating the two hour-lines x and 2, or 10 and 11, 
to find which, ſay, As the Radius to the C S of +» 
the Poles Elevation, ſo the Tang. of the hour-lines - | 
at the Pole, to the Tang. of the hours diſtance from 


The Calculat ion, and iſt. for x and 11. 
As the Radius go Degrees 10.00C000 
to CS of the Elevation 52* go'. 9.75922796 * 
So Tang. of 15* Angle at the Pole 9.428052 
to Tang. of the hour-Arch go* 14' 9.210848 

Secondly for 10 and 2. 

As the Radius 9o Degrees —— "10.000000 
foC S of the Elevation 52% 4o'. 9.782796 
So Tang,of 3o gr. Ang, at the Pole 9.761439 
to Tang, of . hour Arch 19* 18! 9.544235 


" And fH on according to this order for the reſt of 
- the hor Arches, which are to be projected int6 the 
- | Dial after the fame manner as in theHorozontal Dial, 
only for the heighth of the Stile, th: Complement 
of the Polcs Elevation 37 gr. 2J). is the Stiles Ele» 
vation above the blain, 
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The Calculation and Projettion of the Eaſt or Weſt Dial, 


Ake cloice firſt of a place in your Plain to 
drawa Fiorozontal line, as the line M Ny 
. th<n with a pair of Compailes take 60 D:grees from 
the Scale of Chords (and for an Ealt Dial ſet one 

© Foot inthepoint N, but for a Welt Dial in the point 
M) and makethe Arch A B, then take in your Com- 
les off on the Scale of Chords 52 Degrees 4o/. 
the L'tit»de of the place, and ſet it from A to B, 
and d aw th: line N B, fo ſtall the Angle N A B 
be eq al tn the Latitude of the place, then make 
\ Choice of ſone convenient place in the line N B, 
' as at K, to draw the Horozontal line of the Plain, 
as the line R K S, and upon the point K, draw a 
In2 periendicnlar to the line k N as K O, which 
 ſhi.l be the hon: line for 1x a Clock in the Morning, 
- then proportion the heigiita ot the Stile according 
tothe largeneſ- of th= Plain, which may be done by 
# Inſpeftion the heighth in this Example we will take 
” to be 7 Inches, then for the diitance of the hour- 
2 lines from the ſix a Clock line, ſay, asthe Radius to 
- the Logarichm of the Stile- heighth,ſo the Tang. at 
, th: Angle at the Pole, to the Logarithm of the di- 
' Nance of each hour from the ſix a Clock line. The 
£alculation of the hour-lines follow. 


Firſt, 


Firſt, for hours of 5 and 7. | 
As the Radius 90 Degrees 10.00008 
to the Log. of the Stiles heig. 7 In. 0845.9 _ 

'" Sothe lang. of 15 Degrees 9.4-$.5 
to Log. of the diſtance of x ho. a 

6 line which 18 1. £8 that is x 0.27; I4. 
Inch 73s Parts. 
Secondly, for hours of 4 and 8 


As the Radius go Degrees — 10.00000 
to Log. of 7 Inches the Stiles heighth 0.84509 
So Tang. of 39 Degrees — 9.76143 
to Log. diſtance of 2 hours from 0.60652 


6 which is 4.05 Inches. 
Thus by adding 15 Degrees to each hour, which 
worked up by the former Analogy, the diltance of 
nine a Clock line from fix a Clock line is 7 Inches, 
being alſo the heigth of the Stile, ſo likewiſe the 
ten a Clock line will be found 12.12 Inches from the 
fix'a Clock line, and the 14 aClock line 26.13 In» 
ches,' the ſeveral hour diſtances being thus found, 
they may be inſerted into the Dial after this manner, 
draw a line Parallel to N K as A ©, take then 
the ſeveral hour diſtances in Inches and Parts, and 
place them from K to oo &c. ſo likewiſe place 
the fame diſtances upon the other line A O with 
the ſame diſtances the 6 a Clock line from O 10 
oo &c. from. which points draw the ſeveral hour 
lines, placing the proper Figures againſt the re- 
ſpective hour-lines, which will be all Parallel one to 
another, remembering to ſet of the hour-lines 'of 
5 and 4 on the other fide the Subltile or fix a Clock 
line equal to 7 and 8, then ſetting up the Gnomon 
rhich 1s. 7 Inches high diretly over the fixa Clock 
ine, and the work 1s finiſhed in this Ealt Dial 


N - CHAP., V. 


CHAP VV FIG 


The Calculation and Projeition of a South Declining Diak 
N the firſt place, the Declioation of the Plain, 
-to be found as in the firſt Chapter, which be v 

ry exaCt in, and thzn you may be the more certall 

in making an exaCt Dial by theſe following Analo 
gies, where fiſt note, if the Dial Plain decling 

Eaitward, the Stile mult ſtand on the Welt ſide 

Meridian; but if the tlain decline Weſtward, thy 

Stile and Sub-itile myit ſtand on the Eaſt of the Mes 

ridian, the Declination in this Example we will fi J- 

poſe 20 Degres from the South towards th 

Welt. But before we can come to Calculate the © 

yeral hour-diitances from the Sub-ſtile, there is thre 

requiſits to be found, viz. (1.) the heighthof 

Stile above the Sub-itile (commonly called the 

vation of the Pole above the Plain. (2.) The db 

ſtance of the Sub-(tile from the Meridian. (3.) Þ, 

Inclination of the Meridian of the Plain, to the Me 

ridian of the Place. 


I. As Radius 90 Degrees — 10. 00006 
to C.'S. of the Poles Elevar. 52% go'. 9.78299: 
So C.S. of the Plains Dclinat. 20 gr. 9.972981 
to S, of the Stiles heighth 34* 30!. $.75577- 


IH. As Radins go Degrees - 10.00000* 
to S. of the Declination 20 gr. 9.534095; 
So C.T. Poles Elevar. 52.gr.4o min. 9.882367 
to T.Sub-itiles diſt. a Merid.14* 37'. 9.41648 


II, As Radivs go Degrees —— 10.00008 
co S. Poles Elevation 52 gr, 40 min. 9-909 
So C. T. of Plains Declinat, 20 gr. 10.4389 

- 6G, T. tolaclin. of Mcaid. 24 36/. 10.3393 G 
| \ 


: b 4 "2 oN ry I+43Þ ' 
. Having here found the Stiles heighth 34- gr. 20! 
and the diſtance of the Sub-ſtile from the Meridign 
t4 gr. 37!. Project them into the Dial Plane by a 
Scale of Chords from the Meridian, contrary to the 
coaſt of Declination ; ſo will the Sub-ſtile fall ' be- 
tween the hours of 1- and 2 of the Clock, then 
ſubftraft « 5 Degrees (the Angle at the Pole for one 
hour) from 24 gr. 36!. . the Inclination of Meridians,: 
there remains 9 Degrees 36'. being the diſtance of 
1 a Clock line from the Sub-ſtile, -which is the An- 
gle at the Pole, and ſerves to find the Arch of the 
Plane for that hour : then again, the diſtance of 2 
z Clock from the Meridian, is 36 Degrees, from 
which ſubſtraQ@ 24 gr. 36!.” the remainder 11s 5 gr. 
24). the diſtance of the 2 a Clock line from the 
Sb-{tile, being the Angle at the Pole for that hour. 
2ſo; then to find the reſpective hour-Arches on the 
Dial, uſe this Anology. 


As Radius go Degrees ——- 1 0.00000- 
to S. of Stiles heighth 34 gr. gol.. 9.75575 
So T. of hour-dilt. at the Pole 9? 36!.. 9.22823 
to T.of hour-ar.from Sub-ſt.50® 3o!. 8.98400 
i. - Again onthe other ſide the Sub-ſtile. 
Radis go Degrees , 109.00000- 
to S. of the Stiles heighth 34 gr. 3o!. 9.95577 
So T. 5 gr, 24'. - —- 8.97578: 
toT of hour of 2 from Sub-ſt. 3* 5!. 8.73 155 


/ After this manner may all the hour-arches be Cal-: 
ulated from either ſide- the Sub-ſtile; by continual 
idition of 1 5 gr. each hours diſtance at. the Pole, . 
ich transfer to the Plane by a Scale of Chords, and 
ce the Gnomon direttly over the Sub-ſtile. 
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CAEST VE FIG YE 
The Calculation and Projettion of an Erett South Plain 
declining Eaſt ward 81 Deerees, 


Ecanſe 1 would not ſwerve from my Method in 
making this Dial, IT have compoſed a way by 
Calculatiou, without ha--ing any reſpect to the Cen- 
ter ; and 1 dare boidly ſay, as exact and expeditions 
a way as any extant, and the Srile may be propor- 
tioned to fill any Plane by the diſcretion of the Ar- 
tiſt, the firſt thing us be found, is the diſtance of the 
Sabſtile from the Meridian ; ſecondly, the Elevation 
of the Pole above the Plane ; and thirdly, the Plains 
difference of Longitude, commonly called the in- 
clination of Meridians, the Calculation follows. 


I. For the Subſtiles Diftance. 


As the Radius 90 Degrees = 10. ©0000 
to S of the Planes Declination 8r gr. 9. 99461 
So C t of the Poles Elevation 5 2 gr. 40!. 9g. 88236 
to t of the Subit. Diſt. a Merid. 37 gr. 9. 85697 


II. For the Stiles height. 


As the Radius 9o Degrees — Io. 00000 
to CSof the Poles Elevation 52* 40! 9g. 78279 
So CS of the Planes Declination $1 gr. 9. 19433 
to Sof the 8tiles height 5 gr. 27)—— B. 97712 


HI. For the Planes difference of Longitude. 


As the Radins 90 Degrees 10, 000929 
to S of the Poles Elevation 52 gr. 40 9. 90044 
So C t of the Planes Declination 81 gr. g. 19971 
to Ctof Inclin. of Merid. 82 gr. 49! 9g. 1oors 
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Theſe 'things being found, draw a Perpendicular 
line upon the Plane as AB, and with6o Degrees. 
» Bl from a Scale of Chords ſetting one foot in A, de- - 

ſcribe the Arch CD, then take in your Compaſſes © - 

37 gr. the Subſtiles diſtance, and ſet it from C toR * 
n Þ and draw the line AR for the 'S»bftile ; this done, 
y | take from the ſame Scale of Chords 5 gr. 27' the 

1. | Stile: height, & ſer it from the Subſtile where it inter-" * 
ns ſects the Circle as from R to S, and draw the line 
r- AS for the S:ile, then conſider the bigneſs of your 
r- | Planz, (as you may avgment the Srzle that the hour 
he @ lines may fil the Plane, which in this Example or 
2n | Dial, we tail raiſe 9 Inches as the line E Z, which 
ns || beir:g d:awn parallel to the lineS O, and diſtant 
n- | from 1© 9 Inch-s, ſo will the S:ile be augmented ; 
then make choice of two points in the Suoftile as at 

F and G, and dray the two continzent lines as M M © 

and'K K at right Angles with the S:bfti/e, then mea» *! 

oof ſure the heig nt of your augmented S:i4e in both, the -- 3 

61} contingent lines from the 5:1bftile in Inches and, Ne- 

z6] cimelpafts, as from G to E, which 1 find to be 14 

97 Inches, and fromFr5 Z 11 Inches, which two num-, 

ders are to he made uſe of in the Calculation of the 

ſeveral hour diſtances : Next conſidering the Incli- 

oof nation of, Meridians, was found 82 gr. 49', there- 

79 fore allowing, tor every hour x15 Degrees, being the 

,35YAngle'# the Pole, forhat I find the 'SubFile will fall 

512} between the hours of 6 and 7, for if I ſubſtra&t $2 

gr. 49! from go zr. (being 6 haurs from the Meri- 

dian} ſor 6 times 1 is 90) the remainder is 7 gr rx), 

»ooÞÞ for tit diſtance of the 6 a Clock line from” the Sab- 
o44Þ [ile 'bcing the Angle at the Pole for th hour, 6 '_ 

g71ikewife if, 1 ſubſtra®t 75 gr, (the Angle'l the Pole * | 

or5Þ} {©: the hour of: 7) from 87 gr. 49!, the remaind& - 

I 7 67:45 or Ang] "ar the Pole for the hopr &f 2 

7 3 rhius having theſethings, 'wettllproceed tothe . 7 
b , Oz- BAL K' WS 
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:. Calculationof the ſeveral hour diſtances from the 
' Swabftile, which are to be ſet off from the Szbfile in 
both the contingent lines, thereſore two Arches muſt 
be Calculated for each hour by this Anologie. As 
the Radius to the Log. ofthe Stiles height in Inches 
Cin either of the contingent lines) ſo the tangent of 

the Angle at the Pole, te the Log. in Inches and} \- 
Parts, and fo for the diſtance in Inches and Parts in 
the other contingent line for the ſame hour, as ſhall 
here be demonſtrated in the 6 a Clock line, bein 

the firſt, line on the upper ſide the Sabſt5le, whoſet; 
Angleat the Pole was found 7 gr. 11). 


' The Calculation mthe Contingent K K. 


As the Radius 90 Degrees ——— — 10. ooooof... 
. to Log. of Szvles height 11 Inches. — 1. 041390: 
Sot of y gr.1 1! Angle at the Pole—— 9. 10048 
. to Log. x33 Inch the hour Arch—— 9. 14187 


- ' - The Calculation in the Contingent M M. * 


As the Radius go Degrees —— XO-: #0000 
: toLog. ofthe Stiles height 14 Inches 1. 14612 


Sotof 7gr. 14! Angle of the Pole— 9g. 10048 
to Log. of 1 +35 Inches the hour Arch 0. 24669 


N 


By this Analogy may all the reſt of the hour lines 
be Calculated by a continual addition of x5 Dgercc: 
for every hour; forif 1 add 15 gr.to 7 gr. 11! the 
ſum is 22 gr. x1/ for the hour of 5 to be found by the 
ſame Analogy; again, 15 gr. added to 22 gr. 11! 1s 
2£ gr. 11!, from which Calculation the hour of 4 1s 

ound, inthe ſame manner .muſt the hour lines or 
thaother ſide the Sabftile be found, by uſing 7 gr 
49! the Angle at the Pale for the. 5 a Clock lir 
-which by the former Analogy will give the hour Arc 
fox 7 a Clock, to which add 15 gr. and by the ſame 
—— | Proportiot 
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proportion find the hour Arch for 8, and ſo by the. : 
continnal addition of '15 gr. uſed by the fame Ana» 
logy may the ret? of the honr Arches be found, which 
may moſt eafily be projected into the Dial from 
the ſeveral Calculations, by taking the hour Arches 
in Inches and Parts, and placing them from the *: 
Sbſtile F and G 111:0n their proper contingent lines, 
and th:re make marks, through which draw lines 
through the Plane, the Gnomon (or Stile) direfly 
over the 5bſt;le, and the work is finiſhed, 


Thus far and no farther (when 1 firſt deſigned this - 
work Y 4id 1 intend totreat of this Gnomonical Science, *; 
but being at Stamford at the Houſe. of my Honoured vl 
Friend My. Gilbert Clerk's, in January. 1685. who 2 
had = little before Publiſhed his Ingenious Book, of Spot- 
Dialling, / -:ked ki: conſent (to whom I had firſt com" 2 
municated my elf in this work.) to re-print in any. de=" 
ſigned work, three of thoſe Settions printed in his Spot» 
Dialling, viz. 5pot-Dialling, Staff «nd Reflexive 4 
Dialling, which for my incouragement, this Worthy © 
Perſon freely condeſcended 10, who indeed I always © 
found willing and ready to do me any reaſonable kindneſs; 
it is now more than twenty years ſince I firſt ſate to leart, 
a the feet of this Gamaliel, who then inftrufted me 11 
the grounds of AMufick, at which time I was very Solict-  ; 
zous to know, who was not wanting ts inform wy Tudg- +; 
ment in ſo" Dialettable a Study and Pratliſe, avd I as 7 
really wiſh' I had more time allowed me to frequent the 
company of ſuch truly Ingenious Perſons; bat 4 ſhall 
ſay 20 more, but recommend the three following Chay- 
fcrs 80 be uſed and peruſed by thoſe mhaſe hands j# 
come. to, and are tridy Friends, no ſo Honorghle « +: 
Science. OE 
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CH AP. ' VI. 
The Deſcription and Making of the Spot-Dial. 


He Spot-Dial is of two ſorts, in the one the line 

' gotoa black ſpot, in the other a bright ſpot 

goes to the hour lines, which latter being explained 
the former cannot be unknown. 


The Materials are Tin, a Frame and Glaſs. 


I buy a ſheet of Tin of the Iron-Monger for 5 4 
which will ſerve many Dials. "4 

And for ordinary Friends, the Frame of Wood 
will not colt much more, I get the Carpenter tc 
ſhoot two Rulers of Fir-Deal, one haying five ſur 
faces, much likea ledge of a Book-Desk, out of t/11 
I cut one longer piece, about {ix or ſeven inches long 
as occaſion ſerves, for the top pizce, the loweſt and 
broadeft Superfices wherccot, to bz about one inc 


"and a quarter. 


I cut alſo two ſhorter pieces for Jaumes or ſide 


« pteces, each about 2 inches and # long, and making 
'Rappits in them with a Saw, (or otherwiſe) for th 


ends of the Glaſs ta go into, and ſo as the 


Glaſs 'may be one inch (or thereabouts) diſtant 
from the outwardmoſt edge, or Tin, I nail the tor 


picce on the-Jaums with long Tacks without head 
which will be ſtrong enongh, when the Plate of 'Ti 


* , Ss nailed withlittle Tacks upon the back-fide of the 


Frame. Gs 
Then with otker long Tacks; I nail the bottort 

ptece to the- bottom of the Jaums, and I bore.the 

holes for theſe Tacks with an Awl ſo deep, as that it 


' may be taken off at any time with my Knife, without 


wuch difficulty ; Icut this bottom piece, out of the 


- 
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other Ruler, which therefore is flat and ſomewhat _ 
wider, that the Frame may inſiſt the better upon it * 
as a Babs. "7 
But for my extraordinary Friends, I get tke Joyner © 
. Eto make moulded Frames with Miter [oynts, like 
(the Frame of an Ebony Looking-Glaſs; and-ſuch |, 
ne curious Frames as are made for Pictures, Gilt, of -; 
PoY Ebony or Ivory, with little Globes and Pirzmids at 
1edFthe top, might be made as would be ornamental, and 
would become the beſt Ladies Cloſet in the Land. 
The other Material is Glaſs ; 1 did at firſt uſe Paper, 
which will repreſent the Spot very well, but was apt 
5 4 to crumple and crook the lines, and in ſome win- 
. . Ydowsto grow odiouſly foul in a little time, then [ 
ood procured a plain thick Horn, which would ſhew the *. 
r ta Spots in the clear parts, but it had too many black” 
ſurJand dark patches in it ; after many trials of gum- 
'1iYming Paper and Sarſenct upon Glaſſes, which. for 
»0gJone fault or other 1 liked not, I procured an realed - 
andJGlaſs from London, which did very well; 1 did alſo 
incl} with Chalice Sand grind Criſtal Glaſs, and other 
common Glaſſes, upon an Iron Plate, or the Chry- 
ideFſtal Glalles one upon another, which in repreſenting 
K1ngflthe Spot were not much inferior to anneal'd Glaſs; 
 theJbut which I liked better, becauſe I could procure - 
theſthem with leſs trouble, and they having this conve-: - * 
niency , that if make any fault, I can quickly 
grind it ont, and begin again. I would for curioſity's 
ſake have tried Ivory Plates, or thin Plates of ſuch 
Bone as they make Bone Combs of, but I failed ir 
Aprocuring them, and was not cager, being ſo well 
ſatisfied with the former Glaſſes : beſides I doubted 
ttommwhether that matter would ſo well endure the vio- 
> thalence of the Summer Sun. 
at i 1 hed very fine Lanthorn Horns ſent me, but they 3 
houFwould not ſerve ; firſt, becauſe they were buckled, % 
* the * FI and:% 
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+ and then becauſe they were ſo thin as to be tranſpa- 
” rent, for it iscſſential to my purpoſe, rhat the mat- 
:) ter ſhould be lucid as Paper, but not fo tranſparent 
* \ that any thing may be ſeen through it, for the light NC 
will penetrate ſuch Glaſſes, and not terminate in £* 
them, for which reaſon I. found my ſelf. deceived, © 
when I thought that red, blue, or other colered Glaſ- 
ſes would eftect what I deſigned, except they were. 
alſo ground: At laſt I happened upon Materials 
which did throughly pleaſe. me, and were cheap e-: F 
= nough, for that was a main thing which I deſign in - © 
theſe Dials : But in grinding Glaſles you muſt have 
a great care not to grind the other ſide, {or in a little "1 
re 
0 


time you may ſo ſmntch the Glaſs by heedleſs mi- 
ſtakes, as to make it uſcleſs. TY | 
 Youean hardly break Chryſtal Glaſſes, but com- 
mon Glaſs will ever and anon break, by ſome grea-, 
ter grit in the Sand, or leaning too hard, or by rea-: 
fon of ſome crookedneſs in the Glaſs ; therefore: 
Cchuſc as plain and even Glaſſes as you can; yet the 
broken pieces may often ſerve for North Dials. 


Of taking the Declination. | | 


For the making of the Dial, firſt, find the Decli- 
nation of the Glafs-window, agaiaſt. which you 
would ſet your Dial, which is cafily done by a. true 
Meridian ; for having with a Plumb-line Pen and 
Ink, drawn a black line upon the Quary perpendi- ly 
cular to the Plane of the Horizon, when the Sun is ; 
inthe Meridian, apply a little quadrant Plate or <5 
Card horozontally to the Quarry, and mark the An-. 
gles, which the ſhadow of the black line maketh Þ?. 
with that edge of the Card which is next the Glaſs, {'® 
for the complement of that Angle being taken off by 
alinc of Chords, or otherwiſe, is the Declination. 
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Of making the Dial fir#F upon Paper, 

After you have the Declination, make a Dial vP- 
on Paper t9 that Declination, with S:4/e and Subſt1ie 
down upon the Paper, asit you were © mzke it for 
the Wa:l without doors, or out-uds of the Vindow. 


Of the Glaſs firft in the Frame, 

Next put your Glaſs already zround, into the 
Frame, and take the neareſt diitcnce between your 
Glaſs and the Tin, or that fide wire the Tin is to be 
nailed ; for this end make a Scare of Pajp.r, and 
applying one fide to the Glaſs new in the Frame, . 
make a point at the neareſt diſtance, and clip o:f the 
reſt of the Paper at that point ; with that diitance 
ome to the Dial on the Paper, and lay the iongeſt 
xige of this Square to the S:b-ſtile, and carry it 
backward or forward upon the Sb-ſtile, till the 
arked point juſt roucheth the Szzle; then holding 
t, draw a line from tha Sub-ſtile t5 che Srile, and 
nark that point upon the Paper where this line cut- 
th the Sub-ftile, viz. at the corner of the Square, 
which I call the S«b-f:le point, and draw a round © 
about it, that I may know 1t again. 


Of the Glaſs firſt taken out of the Frame. 


Then take your Glaſs out of the Frame, and ap-: 
ly it ro the Dial npon the Paper, laying the arngal- 
{ Surface of the Glaſs uppermoſt, ſo as the very 
dgeof the Glaſs may touch or juſt cover the. Sub- 
ile point, and the other edge at the end whi-'; mutt 
20 into the Rappit, may lie parallel to the Me: 1.1; 12 
Ipon the Paper as near as you can guefz {1c +: 
ufficient) then remove the Glaſs toward fn ries 
and, or toward the left tiil it iis upon $16.8 124.5 
hich will ſerve your turn belt. 

P 
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But Note, That if the Meridian be not under your 
Glaſs as it now lies upon th+ Paper, you mult initead 
of it ute a parallcl to the Meridian, drawn firſt up- 
onthe Original], z. ce. the Paper, and caſt it ſo as that 
the perpendicular upon the Glaſs to be made with a 
Plumb-line correſpondent to the parallel, may fall as 
near one of the Jaums ; which will not be hard to do. 

For ſo, this correſpondent perpendicular on 
the one fide, may direct for even placing the fi- 
gures on that ide, then (that F may digreſs a little) 
draw with your Pointer a like line on the other ſide, 
and another at convenient diſtance from the bottom 
of the Glaſs, for the figures, which if you write 
upon the rongh ſide (as you will find needfull to do) 
muſt be made invented, that is, for the nine you muſt 
write eleyen, if you write in Roman letters, which 
you mult heed carefully; and therefore your beſt 
way is to have a Copy before you of figures draw 
wrong, and then you will find them to be right 
when all is put together. 

Notealſo, that if the Declination be Weſtward 
the back-ſide of the Dial will ſerve for the ſame De 
clination Eaſtward. Et comrra. And by vertical 
Inverſion they will both ſerve for the like Declinz 
tions from the North, and every one mult be inven 
ted or invented for that fort of Dials in which rhi 
lines go to Spot. Bur to return, F 

When you ſee which honrs will ſerve your tur! 
beſt before you draw the lines upon it, mark upo! 
the Glaſs alſo the Sub-ſtile point, and likewiſe tht 
point where the edge of the Glafs cuts the Meridia 
or Parallel aforeſaid. 


Of the Glaſs in the Frame the ſecond time, 


Then put the Glaſs into the Frame again, an 
from that point made againſt the Meridian or Ps - 


- 
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lel, or if you cannot well ſee it, from arother gs 
you can gueſs perpendicularly under it, ler fall a 


perpendicular by a Plumb-line, or make marks. 
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Of the Gla' taken out of the Frame the ſecond time. 


Then taking your (Claſs out of the Fraine, draw 
that perpendicular upon rhe rough kde of the Glaſs, 
with a Poynter, fach as the Glaziers uſe, or a Dia- 
mond ſpark in a Pencil, f:ick as are ſold ar London, 
to write upon Glaſs ;. or i» 70u want theſe, with the 
ſhat p pointof your Pen-knite or of a Nail upon an- 
nealed Glaſs, and after acaw your Pen over it once, 
and again (if need 'e) with good black Ink, next 
apply this new M:1;di.> upon your Glaſs, to the 
Meridian upon the Fajer : '1al. ang becanſe you may 
have gufſed, as I jad, if the S»b-ftie point in your 
Glaſs do not lie juſt over that in the Paper Dial, blot 
it out, and make arothcr that wall, 

Of «drawing the Hour lines. 

Now as your Glefs lies upon the Paper 2s is di- 
rected, if it b2 common thin Glaſs, keeping it ſtea- 
dy upon the Paper with your own Hand, or ſome 
Friends help, wh the Hour lincs, tranſplanting 
them from the Paper to the Giafs, as afore, with a 
Diamond if it may be, &c. but ir it he thick Chry- 
Ital Glaſs, tranſplant them firſt upon Paper, of al- 
molt the bigneſs of the Cryltal, and laying this le 
ſer Paper upon the Cryſtal, make marks by which 
to draw the Hour lines upon the Cryſtal, as you-- 
ſhould have done if it had been thinner Glaſs, and £3 
vpon the Dial Paper. «2 


Of the Tin, 
Laſtly, nail your Tin on the hack-ſide of the 


Frame, covering the better half of ir, and in that 
P.2 a 


Tin make the hole perpendicularly over againſt the 
Sb-File point, which you will find by-the Paper 
S12a:e, by which you may drawa perpendicular line 
fro:athe Sub-ſtile point, and Ink it upon the top 
Piece, 2.e. upon the broadeſt Superficies or bettom 
of that. 
- Make the hole with an Aw], laying it upon ſome 
hard board, leſt the Awl run in too far,. and make 
the hole too big, rather thruſt no harder than will 
make a diſcernable pimple on the out ſide of the 
,- Tin, to be cut off with your Knife, you may more 
. eaſily make the hole bigger than leſs. 1 make the 
- hole ſonear the top, becauſe all above that 1s uſeleſs. 
2nd the perpendicularity is more certainly found, by 
the Square, and which if it be miſtaken, cauſeth the 
greatelt error. 

The greateft hazard being in making the hole right, 
when you know very near where it is to be, you may 
make the hole in the Tin firſt, and ſetting your 
Frame in the Window, if you be ſure of the Decli- 
nation of it, mark by your Meridian where the Spot 
1s made at twelve a Clock, and then with the help 
of a Phnmb-line having drawn a true Meridian upon 
your G!aſs, proceed by the diretions given, to { 
_— reſt of the lines, this way is not very practi 
Cable. | | 

Note laſtly, That your Glaſs muſt have a propot 
tionable length and breadth ; in breadth for the Me- 
ridiar Altitude of the Sun in Cancer, for the Spot 
will godown very low in Summer, but it will never 
go down twice the profundity or depth, viz. the 
diſtance between the Glaſs and the ;Tin, or neareſt 
diſtance, 5 
.. By the breadth, I mean the ncareſt diſtance be- 
tween the top. piece and the bottom piece, but 35 


near as Icould meaſure according to this following 
Table, 


my od wdn ok was ,A ted A _8ﬀ Iz ond os 


— M0 


ww os 


Ss dd Lt hs s md own} halo nocd mos 


M 


__— I%. +. © $4 > a” " A 


: Ss - ; TAY: "TTIy. Le. \ by  -V 
Table, ſi7poling the Sun's greateſt "Meridian Alti” 23 
t1d- £9 b> 62 Degrees, but remember thatallowance *? 
ie | myit-ve made at botrom,; for writing the figures, 
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1e ———— I 7] z Inch- I 4 

Ke yJ——————————— 7 

Ul I ; A  — 

he HE mmmamanaas Me 7. IO + 

re 2 y —_ 4 3 ” 

he 3 —_ $ 2 

[s. | 

Yy For the length of the Frame and Glaſs that muſt 


heſl be, as the Jaum of the Window and Stanchel will 
give leave, but if it be not long enough, or as the” - 8 
ef hole may tz] ovr, the Spot may fall upon the oppo- 
yl fit fide of the Frame, and ſo an hour or' more may 
ur be lo't, h:.r for the moſt psrt_the length will be a- 
i- bont + picportion of the ſecond Table, viz. one 
off incl in <£j:th will have 5 # in lefigth; You need _ 
pl no mat. ny hole in the Window Gfaſs, for except - 
nll th. GS'-f..cyery foul, the light will come throagh 
a it well enorgh, if the Lead donor obſtruCt it.. 
i- Now Ineed rot ſay much of that Form, wherein : 
the lines go; to the Sport, for it is bot the ſame inver- 
MW ted, as if you ſhonld turn this upfide down, and } 
e-M draw the lines toward the Window or Street, upon a -* 
ot clear tranſparent Glaſs, and on the inſidetoiward the 7 
er Houſe inſtead of Tin, you have annealed Glaſs; 
ell with one'black Spot at the bottom. .where The hole” 
ME is in the Tin, unto which Spot every *Rne'wilt come 7 
ſucceſſively according to the time of the day, and the. .% 
figures muſt be written upon the clear Glaſrat top z 3 
but I make the leaſt uſe of this, becauſe it is hard to: | 
make handſome and durable Letters'or Figaro Wen : 
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| ſmooth Glaſs (poffile a Glazier might do i with hi 

- Pointer) andthere muſt be a great ſquare Glaſs be 
hind it (which is not uſual or troubleſome to have) 
or elſe the Lead will make a very unhandſome confy- 
ſion: Beſide-, it doth not altogether repreſent ſo-well 
by a faint light, as the Sun Beams will gild the Glak 
through the hole, otherwiſe it hath more of prettj- 
neſs. and conceit in it; for when the Sun duth not 
ſhine, a Stranger would little think tnat was a Dial, 
ſeeing nothing but a little black Sor, and very like- 
ly not that neither. 


CHAP. VE 
To make a Staff- Dial. 


Raw a line upon Paper as long as will go twice 
| about your Staff ; upon that line as a Diame- 
ter make a Semi-circle, from the equal diviſions of 
that Semi-circle, ler Perpendiculars fall upon the 
Diameter, as they uſe to making a line of 
Signs. p 
The firſt point in this line of Signs ſhall be for the 
Sun in the firſt degree of Capricory, and in the firſt 
_of the next thirty degrees for the Sun, in the firlt 
degree of Aznarins, Ce, according to the order of 
the Signs. And it is ſufficient if 3o be divided but 
into, three pazts ; which jn the firſt and lalt thirty 
can hardly be done, nor is there need. 

This line of Signs, mult be ſet Horozontally up- 
on the top of the Staff, round about it as ſhall be 
ſhewed: But from the Solſtitial and Zquino@tial 
Points (and from others as the oth of T awrs, or 

the rothof Gemin;, when there is need J Perpendi- 
> Culars ſhould be drama down the Staff, but for the 
* more 
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more praQicable Deſcription of the Dial, repreſen- 
tative Perpendiculars ſhall be drawn upon the Pa- 
per, which ſhall be as Tangents whoſe Radius fhall 
be the Stile, which muſt infiſt perpendicularly upon 
the Staff, and line of Signs. 

The Meridian Altitude of the Sun in the Solſtitial 
and Xquinodttial points, muſt be computed and no- 
ted in the Tangents upon the Paper, and through the 


_ noted points let a circle be deſcribed upon the Pa- 


per, as Euclidhath taught to draw one through any 
three points, for the hour of 12, and inlike man- 
ner for the reſt of the hours. For which therefore 
you muſt Calculate a Table of Altitudes, according 
to the Elevation of the Pole, viz. for every hour, 
Mr. Wingate's Analogies, as in theſe Examples; ſee 
alſo Fole, p. 5o. where he giveth Tables for 50 
and o2, 
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. » Laſtly, One half of the line of Signs being like 
* the other, let half of it be applicd to your Staff or 
Cilinder, and reflect the other half. 


muſt be movable, ſo chart the $S::/e the xroth of De- 
cember may be over the firſt point of che line of 
| Signs, and the zoth of Jarmary over the firſt point 
of the next 30, and the xoth of Aarcs over the laſt 
Point, . then you muſt go back, and {5 backward 
and forward through the whole year. 

If you do not underſtand what I have faid, eſpe- 
cially about the roth of 7awras, (for you muit 
" have three points to defcribe every hour-line. See 

 Fole's Quadrant, Chap. 28. ; 
- * The chiefeſt trouble about this Dial, is in making 
” either the Radius or the Plate upon which the lines 
” aredrawn, movable. 
But if the aforeſaid Perpendiculars, ſuppoſed to 
; - bedrawndown the Staff, be indeed lightly expreſſed, 
- andlikewiſe a competent number of Parallels tothe 
* line of Signs, all might be fix'd, ſetting the Radius 
+ inthe midſt of that line ; for by the help of thoſe, 
E> Parallels and turning the Staff a little, if ——_ 
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But Note, That either the S7:/e or the Cilinder - 
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the Eye wonld preſently diſcern where the ſhadow 
would fall: Some, when they are abroad, uſe 2 Rin 

- [Dial, bat that is not ſo ready at hand as this, = 
befides we cannot make it our ſelves, and therefore 


1 forbear to deſcribe the making of it. 


CHAP. VIII. 
The makzng a Cealing or Refleftive Dial, 


Irſt, determine the molt convenient Point in the 
Window, where to place the Reflefting Glaſs, 
as near the Ceiling as you can conveniently, proyi- 
ded it be not ſo near as that the Corniſh of the Win-; 
r | dow will ſhadow the Glaſs when the Sun is high in 
- E Summer, ſuppoſe within about to or 12 inches of 
f I the Ceiling, at leaſt of that Ceiling which belongs 
t tothe Window it ſelf, then from that point draw by 
y 
| 


the helps aforeſaid, a Meridian wpona plane Hori- 
zontally placed againſt the determined point in the 
Window, and to that Meridian finiſh an Horizontal 
.- Dial, but inſtead of a Srile to riſe above the Plane, 
t I ler it fall as much under the Plane, viz. according to 
the Elevation of the Pole, and in the Plane of the 
Meridian ; then by- the help of a thred find where, ' 
that Sri/e would cut the Floor, or any other place, if 
; © it was produced;and drive a Nail into it, with a thred 
long enough to be extended to any part of the 
i Celling, | ' 
Faſten alſo another long thred to the Center of. 
the Horizontal Dial, and defire one of your Friends 
to extend it Horizontally, as. the Plane will direct, 
and exactly over cyery Hour line in order, whilſt you, ! 
in the mean time extend the ried which was faſtened; 
._- x - $63 
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A may touch the other Horizonta! thred. Mark thar 
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tothe Nail in the Srile, fo the'Ceiling., hit fo as it 
point in the Ceiling which the extended thread touch- 
eth, and make more iuch marks whereby to/draw 
the Four line upon the Ceiling, and do in like man» 


- . ner for thereſt. 


Laſtly, Takeall 2wzy, ard place vour Glaſs Ho- 
rizontally, and vy<cauſe your Glais hath a Latitude, 
place it a little under che determined point, that the 
Center of the Glaſs may be juſt in the imaginary 
Axis which goes to the Nail, for whereſyever you 
Place it, in that it will gotrue. 

' But becauſe it may be troubleſome to place an Ho- 
r!zontal Dial faſt enough and exaQly, and there is 
ſome hazard in finding exa&ly the point where the 
Nail is to be driven, I will ſhew you another method 
which may be more calily practiſed. 

Firſt, draw an Horizontal Dial upon the back of 
ſome Fable, or ſome Plaifter Wall or Floor. 

Next, draw a Meridian upon the Bay board by a 
thred or perpendicular black line, as hath been aid, 
paſſing through the point where you intend your Re- 
flefting Glaſs ſhall be, and by a Plumb line tranſlate 
it from the Bay-board to the Ceiling. 

Take the neareſt diſtance between the Glaſs and 
the Ceiling exactly. 

With this diſtance come to your Dial on the Wall, 
and ſet one end of it on that p«rt of the Axis where 
the other will juſt rouch the Meridian. That point 
inthe Axis may be called the Glaſs point, from which 
ere a perpendicular, and where it cuts the Meridian, 
make a point, wiuch will be the AquinoCtial point, 
from which alſo ere a perpendicular, which will be 
a Tangent, then at ſome diſtance on which ſide of 
the Zquinoctial point you fmd moſt convenient, e- 
”. rect another Tangent ; theſe two Tangents will - 
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Hour points. | 

Then take the diſtance , betwixt the Glafs point 
and the AquinoCtial point, and extend it from the 
Glafs toward the Meridian and where it toucheth, 
that is the XquinoCtial point upon the Ceiling, 

Laſtly, Set off correſpondent Tangent lines upon 
the Ceiling, and making like Hour points, through 
thoſe points draw the Hour lines, yon need not blot 
out the AquinoCtial Tangent, it being pleaſant to ſee 
how the Sun will go in that line all day, when it is in 
the Xquineftial. Beſides the ZquinoCtial point will 
tell you on that day whether your Glaſs lie Horizon- 
tally, which is a hard matter by Inſtruments to find : 


or upon any day you may Calculate the Suns Meridi-" - | 


an Altitude, .and ſee whether it falis juſt upon that 
Point in the Meridian at twelve a Clock. 

This Dial.is nothing but an Horjzontal invented, 
the;Center whereaf 1s in the Tin without, except 
you make. a North Dial, which is ſeldom done, and 
then it will be upon the Ceiling, which you muſt 
find by its diſtance from the XquinoCtial point, and 
Jet that Center govern your Tangents. The ground 
of this.Dial is, that the Angles of Refle&tion are e- 
qual to the Angles of. Incidence. 

* Sometimes inſtead of two Tangents you may uſe 
two Circles, eſpecially when the Center of the Dial 
1s upoa the Cciling, or when your Glaſs is near the 


Window Ceiling, then the XquinoCtial point will 


be upon that Ceiling, und you may projett the Hour 
Iines-npon the Chamber Ceiling, or the Walls, by 
one thred extended over the Hour line, and another 
thred touching that and extended from the Xqui- 
noCtial point, or any point in the imaginary Axis to 
the Ceiling or Wall. | 
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; You may draw the lines with Charcoal, or red 
Oker, and rub them with your finger. | 

Let your Dial upon the Wall be drawn very true 
and fine, and remain to take diftances for uſes at any 
other time. ; 
I was once deſired to conſider how to make a Dial 
upon a Cylinder or Pillar of an Houſe, which is eafi- 
ty done by a convenient Plane of board or Paſt-bo 
cnthng out  falmoſt, or quite) much.. the great 
+ - partof it, leaving but a Limb ſufficient for ftrengrh, 
-” . and ſome parts of the Hour lines - if it be over 
* . Paſt-board you may put fair Paper, with Water made 
of the Infuſion (or boyling) of Gum-Araback, or 
Gum Tragacanth, or even tempered thin with 
Wheat Flower ; then faſten the Plane to the Cylin- 
der, which it will touch in a ndicnlar line,and 
to what Declination you think moſt convenient, 
make a declining Dial and fix the Sezle upon it, then 
cutting the aforeſaid part = off, by a Candleor 
your Eye ſee where the Stile through eyery hour di- 
re{ts upon the Cylinder, and ſet the Axis in that 
point of the Cyllinder, which it would enter, if i; 
was produced. By the like like means you may pro- 
jet as many Dials as you pleaſe, upon+ia great 
Globe or two Free-ſtone Hemipheres, or upon 4a 
Cane, or what you pleaſe. | 
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To the Preceding 


| Wherein is ſhewed the Deſcription and Men-| © 
furation of {ome Conical Sections, ang E 
other ſu:5 ike Selids, with an exatt}* 
Deſcriticoa how to know whether Wa-\\ 
ter may be convey'd from a Spring or|: 
River, to a place defired, all which is|: 
mvery uſeful to ſuch ingenious Perſons, | 
Whoſe Genious and Prafliſe tends that |: 
way, for whoſe ſake it was intended, and} 


now made publick 


By JOAN WING Mat. 


Apocalypſis XI. I. ; 
Darus eft autem mbj calanus finlis virge, altitirque 
Angelus, dicens; Surge & metire Temeplum Dei & 
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The Deſcription and Menſuration of « Spheroid, 


f Spheroid, Elliptical Conoid, or long Sphere, is 


made by the Revolution of a Semi-Ellipfis a- 
bour its Tranſverſe Diameter, whoſe content is found 
by multiplying the Aare of the conjugate Diameter 
by + of the Tranſverſe Diameter for the Content of 
every Spherojd = + of a Cylinder, whoſe Baſe is 
equall to the greateit Circle of the Spheroid, and the 
Axis both the ſame. Thus if a Spheroid whoſe 
Tranſverſe Diamcter is 30, and the Conjugate Dia- 
meter 14, whoſe Aare is 154, being multiplied by 
260 being + of zo, the Axe or Tranſverſe Diameter 


gives 3080 for the Solid Content of the ſaid Sphe- - ; 


r0id being exactly + of a Cylinder of the ſame Dia- 
meter and AwS, as for example, the Aare of the Dia- 
meter 154 multiplied into 4o the whole length of 


the Cylinder, gives 4620, the Solid Content of the 


Cylinder, from which taking 1540 being 3, leav- 
erh 3080 the Spherozd Solidity as before. 


By Logarithms. 


I 54, 1:18752-|- 20, 1.30102, = 3080, 3.48854. , , 


[f the Solid Content of the Fruſtrum of a Spheroid 
be require to be found, that is cut by aplain Paral- $ 
lel to the Plane of the Conjugate Diameter, it is but”? 
miſtiplying ths Aare of the Baſe cut off, © by & of the. 3 
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Fruſtums Altitude, and the product quotes the Fru- 
Ttums Solid Content. / 

It is a great piece of praftiſe (as well as Art) in 
Gauging, to know what a Veſſel in this form will 
hold npon every inch deep, which is call'd inching 
of a Spheroid, and 'tis thus performed ; take the Dia- 

| meters of every inch, from the Conjugat: Diameter 

each Diameter being ſquared, that is multiplicd in it 

ſelf; which ſquare number being added tothe double 

ſquare of the Conjugate Diameter, that ſum divided 

by 1077 quotes the content in Ale Gallons upon the 

ms inch eep, by which method the reſt may beall 
ound. 


The Deſcription and Menſuration of a Parabola, Para- 
lolick Canoid, ard its Fruſtums. 


A Parabola is;a Conick, Seftion, and will be beſt un- 
defſtood by deſcribing the Plane it is cut by from the 
Cone. which is thns. From the bottom of a Cone 
parallel to one of its ſides, being ſo cut off, whoſe 
Plane produceth a crooked Seftion. which is the 
Plane of a Parabola, and its proportion to a Paralle- 
logram, is As 2 to 3, or + of a ParalMWogrean of the 
ſame Baſe and Height, ſo that the Solid Content 1 
found by multiplying the Aarec of the Baſe by 4 of the 
height, and a Triangle touching the extream point 
is 2 of a Parabola. 

A Parabolick, Conoid is made by the turning about 
of the Semj-Parabola upon its own Axis, and con- 

' tains 5 ofa circumſcribed Cylinder, ſo that its ſolid 
content is got by multiplying the Aare of the Baſcgſ** 
by + of its Altitude. | 

The ſolid content of the Fruſtums of a Parabotia, 
Conoid, is found by adding the Aare of the great 

- - andkelſſer Baſes together, and their ſum multiplied by 
2 ofthe Altitude, quotes the Solidity, Other 
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Otherways, find the Aare of the middle, which 
multiplied into the depth, produceth the ſam-: 


The Deſcription and Menſuration of a Priimoid and 
Cylindroid. 


A Priſmoid is a Solid which may be contained un- 
der ſeveral Planes, whoſe Baſes are always paral- 
tel though they may be diſproportional, , which may 
be contained ReCtahgular Parallelograms, &c. the 

being ſtraight, ſothat ſtraight lines may be ap- 
plied from top to bottom z this underſtood, it mac- 
rs not Whether the Baſes be alike or unlike, pro- 
zortionaF or diſproportional. This general Rute 
finds the ſolid content. 

[. Add 4 of the leſſer length to the greater length, 
ind multiplying that ſum by the greater breadth, 

2rving that product. 

II. Add 4 of the greater lengeh to the leſſer length, 
nd multiply - that ſum by the kiler breadth, this 
product add to the former. 

II. The ſum of theſe two produtts muttiplied by 
of the- Pri/mojds depth, the product quotes the 
Ondity; 

By the fame Rule may a content ſolid of a Cylin- 
rod be found, the Baſes both Elliptical, unequal, 
nd diſproportional, the Figure being in all reſpects 
Iſe the ſame. 

| have added thus much .by way of Apperdix, to 
her the fanſie of the Ingenious Tyro, which well 
onlidered and underſtood, may eably conduct him 
nto the inore miſterions and abſtruce parts of this 

tence. | ſhall conclude this grind! with one 
ſeful thing, viz. | 
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How to k::ow whether Water can be brought from a Spring 
or Rever to adeterminate place. | 


All Authors (have yet met with) tells us that if 
they find a poflibility of conveying Water from a 
Spring or River to a determinate place, that in caſe 
ot too violent a motion of the Water, by reaſon of, 
the ground fiddenly talling and riſing, they do ad- 
viſe to make Irunks of Wood or Lead well under- 
propt, to give the Water its proportional deſcent, 
which 1 think to be a needleſs curioſity, for the Wa- 
ter will riſe equal to its level, though the Pipes lie 
according to the irregularity of the ground, with 
This caution, v4z. that the Pipes conveying the Water 
diminiſh equally to the riſe of the Hill, 3 of an inch 
will do it in, the hallow of the Pipe, ſo that if the 
riſe of the Hill be near equal in length and height to 
the fal), in reſpect the greater weight of Water li- 
eth behind, it will force its way near its level, and 
whenthe Water is ſo drawn over the Hill, you may 
give liberty again at pleaſure z and though there be 
never ſo many Mills and Dales in its way tothe place 
appointed, by obſerving this Rule may Water be con- 
veycd, this conſidered, our buſineſs is to kgow whe- 
ther Water may be brought from a Spring to a place 
deſired, which is thus to be known ; Provide a Wa- 
ter level made for that purpoſe, and alſo two Station 
Staves divided from the bottom to the top into feet, 
inches, and tenth- parts, and likewiſe two Men to 
perform the Office of theſe rwb Staves, which call 
the firſt and ſccond Aſſiſtant, then having a ſheet of 
white Paper to move up and down. each Station Staft 
as occaſion ſhall require; being thus provided, re- 
pair tothe Spring or River and proceed thus, place 
your Water level at a conyenient diſtagce from the 

Spring- 
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inghead,& ina right line towards the place which 
hs Winter is to be carried to, as 20, 30, 4o, 50, 
$0, 70, or 100 yards, the greater the diſtance the 
better, then cauſe your firſt Aſliitant with one of the 
Station Staves, 19 ſer it upright at the Spring head, 
whoſe bottom ſhall be equal to the top of the Water, 
then cauſe your ſecond Aſſiſtant to ſer up the other 
L Station Staff in a direct line forwards, and at the 
- Y fame diſtance from the Water level, viz. rowards 


wa 


5 my 


” | the place where the Water 1s to he carricd ; vour 
> | Staves being thus perpendicularly erc(ted, and the 
- BY Water level in the mid-way tertwixt them, being 
© ſet exactly Horizontally, then repair io the end of 
b your Water level, and looking chrougl the fights, 
TY to the firlt Aſſiſtants Station Staff ar the Spring 
h h-ad, cauling him to move a leate of white 
© Paper up and down the Station Staff}, til! yon juſt 
0 eſpy the edge thereof, and cauſe ir. tlicre to reſt by 
I fome known lign or ſound, and ler liim carefully note 
d what feet, inches, and parts th edge of the Paper 
Y BY makes with the Staff, and write it down, your Wa- 
XY ter level remaining in its ſame poſture, r2pair to 
© the other cnd, and looking through rhe fights ro 
LB your ſecond Aſſiſtants Station Staff, cauſe him alſo 
© ,co move a leafe of Paper, till you ſhall jult efpy 
CY through the lights, the very edge of it, and cavic it 
HW to reft there, hz carefully noting the parts of the 
NY Staff cnt by the edge of the Paper, and writing it 
- carefully down alſo, when this is done, cauſe your 


firſt Aſſiſtant to bring his Station Staff from the 

or Spring head, and ſet it direCtly in the place where 
0 your ſecond Ath{tant with his Station Staff ſtood, 
and cauſe him your ſecond Aſliſtant with his Sta- ' 
tion Staff to go dircaly towares the place to which 
the Witer is to be conveyed, 40 69, 80, 100, of 
200 yards, and there to ſet it perpendicular as be- } 
R 2 lore 
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fore, then again place your Water level exaQtly He 
rizontally, and in the mid-way betwixt them, ma 
king the ſame obfervation in this ſecond Station ay 
you did at your firſt, and as often as you have occa- 
ſion to move, obſerve this method carefully, and 
you cannot err, and when you have thus drawn to 
the place to which the Water is to: be conveyed, 
compare the Notes of your two Athſtants together, 
and if you find the ſum of your ſecond Afliftants 
Notes to cxceed the ſum of your firſt Aſſiſtants 
Note, then you may conclude the Water may be 
brought to the place defired, as in this Example, 


The it Aſſiſtants Note. | The 2d Aſſiſtants Note. 
Þta.'Feet inch. |Parts | ta.JFeet Parts 
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Thus by coiJeCting each Aſiſtants Notes at his ſe- 
veral Stations, and added as in this Table, it clear- 
- ly appears that the Water may be brought down to 
the appointed place, ſince the ſui of the ſecond 
Aſſiſtants Note 15 greater than the firſt by two foot, 
tio inches, 72 of an inch, bnt had the ſum of the 
rſt Aſiftants Note excecded the ſum of the ſecond 

Aſſiſtans 
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Aſſiſtants Note, there could-have been-yofuch thing 
as conveying the Water to. that place:; oblerve alſo - 
that for the Current of the Water, there ought to 
be allowed at every mile end fix inches, ſome Au- 
nd thors faith 4 4 inches at the end of each mile deſcent 
toſl will do; obſerve farther, that *tis better” to bjing | 
the'Water by a crooked, than a"ftraight Ine, 'an 
er,l eſpecially where the deſcent of the Water is great, 
ates it will prevent its having too violent a motion in 
its its way. 


FINIS. 


Courteous Reader, 


BY reaſon of the Author's great diſtance from the Preſs, 

there may be ſome very few Typographical eſcapes, 

100 and miſpointings, &c. which you are deſired to mend with 
your Pen as you read. The Printer is ſure that many 
there cannot be, and ſcarce any material. 
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ADVERTISEMEN” 


Of a New 


 EPHEMERIDES 


For AXI years. 
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Heſe are to pive notice to all the Learned, ant 
» other Ingenious Perſons delighted in the Stud 
ot Aſtronomy, Aſtrology, Phyſick, &c. That there+ 
| now prepared and ready for the Preſs, an Ephemer; 
des of the Planetary Motions, and Aſpetts, Eclipſes 0 
the Luminaries, with the Types of all ſuch of the 
as will be viſible to us in Great Brittajn, and ſundr 
other parts of Europe: For XX1 years, beginnin 
Anno 1702. and ending Fo 1923. together with 
the Scheams of the ſeveral vernal Ingreſſes for all the 
faid time. Referred to the Famous City of London, 
Alfo the Calculations of two very Famous Conunti- 
ons of the two Superiour Planets Saturn, and 7» 
; ger in the Fiery Trigos : with ſome brief, but nece 
'; ry Aſtrological Refledions npon them. Together wi 
f a uſeful Introdution thereunto, teaching how 1 
may be reduced, and made ſerviceable to a!l the ha-\ 
bitable parts of the World. All faithfully >upputi- | 
ted from the Britiſh Tables, eſteemed the moſt ex | 
and veritable, of any that this later Age hath pi 
_— The Work will ſpeak for its ſelf, when &F 
liſhed. = H 
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